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SULPHONAMIDE DKRIVATIVES AND THEIR USE AS TACE INHIBITORS 

The present invention relates to conapounds useful in the inhibition of 
metalloproteinases and in particular to pharmaceutical compositions comprising these, as well 
S as their use. 

The compounds of this invention are inhibitors of one or more metalloproteinase 
enzymes and axe particularly effective as inhibitors of TNF-a (Tumour Necrosis Factor-a) 
production. Metalloproteinases are a superfanwly of proteinases (enzymes) whose numbers in. 
recent years have increased dramaticaljy* Based on structural and functional considerations 

10 these enzymes have been classified into families and subfamilies as described in NM. Hooper 
(1994) EEBS Letters 354:1-6. Examples of metalloproteinases include the matrix 
metalloproteinases (MMP) such as the coUagenases (MMPl, MMP8, MMP13), the 
gelatinases (MMP2, MMP9), the stromelysins (MMP3, MMPIO, MMPll), matrilysin 
(MMP7), metalloelastase (MMP12), enamelysin (MMP19), the MT-MMPs OvIMP14, 

15 MMP15, MMP16, MMP17); the reprolysin or adamaiysin or MDC family which includes the 
secretases and sheddases such as TNF-a converting enzymes (ADAMIO and TACE); the 
ADAM-TS family (for example ADAM-TSl and ADAM-TS4); the astacin fatnily which 
include enzymes such as procollagen processing proteinase (PCP); and other 
meta lloproteinases such as the endoflielin_con^^^^ enzyme family and the angiotensin 

20 converting enzyme family. 

Metalloproteinases are believed to be important in a plethora of physiological disease 
processes diat involve fisslie~remodelling such as embryonic development, bone formation and 
uterine remodelling during menstruation. This is based on the ability of the metalloproteinases 
to cleave a broad range of matrix substrates such as collagen, proteoglycan and fibronectin. 

25 Metalloproteinases are also believed to be important in the processing, or secretion, of 

biologically important cell mediators, such as tumour necrosis factor-a (rNF-a); and the post 
translational proteolysis processing, or shedding, of biologically important membrane 
proteins, such as the low affinity IgE receptor CD23 (for a more conaplete list see N. M. 
Hooper et al., (1997) Biochem L 321 :265-279). 

30 Metalloproteinases have been associated with many disease conditions. Inhibition of 

the activity of one or more metalloproteinases may well be of benefit in these disease 
conditions, for example: various inflammatory and allergic diseases such as, jlnflammation of 
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the joint (especially iheumatoid arthritis, osteoarthritis and gout), inflam mation of the gastro- 
intestinal tract (especially inflanunatory bowel disease, ulcerative colitis and gastritis), 
inflammation of the skin (especially psoriasis, eczema and deamatitis); h i tumour metastasis or 
invasion; in disease associated with uncontrolled degradation of the extr -tcellular matrix such 
5 as osteoarthritis; in bone resorptiye disease (such as osteoporosis and Pa ?et' s disease); in 
diseases associated with abeirant angiogenesis; the enhanced collagen re raodelling associated 
with diabete$. periodontal disease (such as gingivitis), corneal ulceratioi , ulceraticm of the 
skin, post-ppra»tive conditions (such as colonic anastomosis) md deiinql wound healing: 
(Myelinating diseases of the central and j«riphaal nervous system^ (sv ^ as multiple 

10 sclerous); Aieheiiner's disease; atid extracellular matrix remodelling ob s^ed in 

._ ;.:carfioyascul^;diM>ases>uchM restengsis^md^atiira^Ds^^ ._ 

A number of metalloproteinase inMbitais are known; diff<^nt cl 
may haye differeait degrees of potency and selectivity for inhibiting vari( >us 
inetalldproteiiiases.^We have discovere^^ inhibitors of 

15 metidloprotisinas^ and are of particular interest in inhibiting TAGE. It e cpmppuhds of this 
inveiitibh:haW bOTeficid p^ 



asses of cpn^unds 



(ra3ieid:|il.A^ijB^ 



al- (,19^ Natur6i385?^-733;;M^ of 
the admal^-fait^ of metalloprofcins. TACB has^be^ s^^ ^ponsibteifbr ft^ 

20 cleavage of pi»-TNF-a, a 26kDai roernbrOTp^l^ !c£)a biologicany 

' active soluble lT^-a. [ScWondorff e<a/;(2Q00) Biochem. J; 347: 131-13 

is fpundjim most tiMues, hb 
' tnadnpbages and T lymphocytes; Tf^lF-a inipUcated in a;^ide ^ranige of pro- 

inflaminatory biologloal processes including in^tion of adhesion mol< cules and diemokines 

25 to promote ceU trafficking, induction Of m^itix des^ viatibn of fibroblasts 

to produce prostaglandins and activation of flip immuhe ^ystbni [Aggiarv /al et al (IS^) Eur. 
Cytokine Netw. 7: 93-124]. Qinical use of the mti-TNF-a bioIogicals las showniTNF-a to 
play an important role in a range of inflammatory diseases including ih£ umatoid arthritis, 
Crohn's disease and psoriasis [Onrust et al (1998) Biodrugs 10: 397-42 2, Jarvis et al (1999) 

30 Drugs 57:945-964]. TACE activity has also been implicated in tiie she< Wing of other 



membrane bound proteins including TGFot, p75 & p55 TNF receptors, 
ptecursOT protein [Black (2002) Int. J. BiochentL Cell Biol. 34: 1-5]. It 



■selectin and amyloid 
e biology of TACE 



wo 2004/0: 





PCT/GB2003/003907 



-3- 



inhibition has recently been reviewed and shows TACE to have a central role in TNF-a 
production and selective TACE inhibitors to have equal, and possibly greater, efficacy in the 
coUagen induced arthritis model of RA than strategies that directly neutralise TNF-a [Newton 
et al (2001) Ann, Rheum. Dis. 60: ui25-iii32]. 



TNF-a has been implicated including, but not limited to, inflammatory diseases including 
rheumatoid arthritis and psoriasis, autoin[miune diseases, aUergic/atopic diseases, transplant 
rejection and graft versus host disease, cardiovascular disease, reperfiision injury, ntialignancy 
and other proliferative diseases. A TACE inhibitor might also show efficacy in a respiratory 
10 disorder such as asthma or COPD. 



- derivatives that are useful as inhibitors of metalloproteinases, TACE, aggrecanase or 

combinations thereof. The compounds disclosed therein comprises a hydantoin group and a 
phenyl group connected by a linking portion which differ from the present invention with 

15 regard to the linking portion. WO 02/07475 1 discloses compounds useful in the inhibition of 
metalloproteinases and in particular l-(4~methyl-3,5-dioxoimidazolidin-4-yl>-N-[4-(4- 
chlorophenoxy)phenyl]methanesulphonamide which has been specifically disclaimed herein. 
The compounds of WO 02/074751 are particularly active against MMP12. WO 02/074750 
al so discl oses mctalloprotemase inhibitors^^ 

20 We are able to provide compoimds that have metalloproteinase inhibitory activity, and 

are in particular inhibitors of TACE (ADAM17). 

According to the first aspect of the present invention there is provided a compound of 
formula (I), a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof: 



5 



A TACE inhibitor might therefore be expected to show efficacy in all disease where 



Metalloproteinase inhibitors are known in the art. WO 02/096426 discloses hydantoin 



B — (CR12R13)^-0 




25 



formula (T) 



wherein: 
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Y' and are independently Ogr S; 
zisNR*,OorS; ' 
nisOor 1; 

W is NRS CR'R^ or a bondV ^ 
.5 V is C(<))vNR'^C(rCO dr agroioivof for^^ CA): 
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hal^ 



formula (A) 

v/hero the group of formula (A) is bonded throjugl^ W 
carbon * to phenyl of fbi^^ 
10 tisO ori; 

B is a group Selected fi^^ 
subslituted by one or more groups 

trifluoromeflioxy, halo, cyano, Cj.4allcyl (optionally substituted by or 
C2u^alkenyl (option^ly substituted by halo orR^), Ca^alkynyl (optioi 

15 or R^, C3-6cycloaIkyl (optionally substituted by R^ or one or more halo) 
(optionally substituted by halo or R^), aryl (optionally substituted by 
heteroaryl (optionally substituted by halo or.Ci^alkyl), heterocyclyl 
CMalkyl), -^R'^ -SOR*\ --s62R*\ --SOaNR^^^^ 
-NR^^^, --CONR^R^^ and -NR^COR*^; or B is C2^alkenyl or C2-4alky: 

20 optionally substituted by a group selected from Ci^alkylvGs^c^^^^ 

heterocyclyl^^^whereby this group is optionaU^^^^^ one or moiC' 

trifluorpmethyl. trifluoromethoxy, -CONHR^ -CONR'^'^ -S02R^^ - 
-NR^S02R*\ Ci^alkyl and Ci^lkoxy; with the provisos that: 
when V is a group of formula (A), C(=0), NR*^C(:^) or M*^S02; or 

"25 1 and W is NR^; CR^R^ or a bond; or when V is SO2 and n is 0 and W i 
group selected from aryl, heteroaryl and heterocyclyl where each group 
substituted by one or more groups independently selected from nitro, 
trifluoromethoxy, hrio, cyano, Ci^aUcyl (optionally substituted by R^ 01 
C2^alkenyl (optionally substituted by halo or R^, Czuiallcynyl (optioi 

30 or R% C3-^ycloallcyl (optionally substituted by R^ or one or more halo] 



nally 



of f om mla (J) and through 



I prpup is optionally 
td|luoromethyl, 
6ne or rnoi;e :haib), 
substit!Lited by halo 
G5.6cycloalkenyl 
or Ci^alicy^l), 
(optiionkUy substituted by 

yl, eachfbeing 
ar)1» h^t^a^ and 
halo, iutto;;cyan^ 



113 



10 



11 ^< 



\l/hen y is SO2 and n is 
CR^R^; then Bisa 
is optionally 
trijnuoromethyl, 
one or more faalo), 
substituted by halo 
, Cs^cycloalkenyl 
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(optionally substituted by halo or R^), aryl (optionally substituted by halo or Ci^alkyl), 
heteroaryl (optionally substituted by halo or Ci^kyl), heterocyclyl (optionally substituted by 
CMalkyl), -SR'S -SOR^\ -S02R'\ -SOjNR^'^ -NR^SOaH", -NHCONR^^^ ^R^ ^ 
NR^R^^ -CONR^^^ and -NR^COR^^; or B is C2.4altenyl or C2.4alkynyl, each being 
5 optionally substituted by a group selected from Ci-4allcyl, Ca-ecycloalkyl, aryl, heteroaryl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
trifluoromethyl, trifluoromethoxy, -CONHR^, -CONRV^, -S02R^\ -SOaNRV^ 
-NR^S02R^\ Ci^alkyl and d^alkoxy; and 

when V is SOo and n is 0 and W is ^fR^ or a bond ; then B is a group selected from bicyclic 
10 aryl , bicyclic heteroaryl and bicyclic heterocyclyl, where each group is optionally substituted 
by one or more groups independently selected from nitro, trifluoron:iethyl, trifluoromethoxy, 
halo, cyano, Cx^alkyl (optionally substituted by R^ or one or more halo), QMalkenyl 
(optionally substituted by halo or R% C2-4alkynyl (optionally substituted by halo or R^, 
Cs^ycloalkyl (optionally substituted by R^ or one or more halo), Cs^cloaltenyl (optionally 
15 substituted by halo or R^), aryl (optionally substituted by halo or Ci^alkyl), heteroaryl 

(optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by Ci^alkyl), 
-SR^\ -SOR", -SOjR^S -SOzNR^R*^ -NR^S02R^\ ^NHCONR^R^^ --OR^ -NRV^ 
-CONR^^^ and -NR^COR^^; or B is C2-4alkenyl or C2-4alkynyl, each being optionally 
substituted by a group selected from Ci^alkyl, Cs^cycloalkyl, aryl, heteroaryl, heterocyclyl 
20 whereby this group is optionally substituted by one or more halo, nitro, cyano, trifluoromethyl, 
trifluoromethoxy, -CONHR^ -CONR^^^ -S02R^\ ^C^NR^^^ -NR^SQeR", C^alkyl 
and Ci-4alkoxy; 

R^ and R^ are independently hydrogen or a group selected from Ci-6all^l, Ci^lfcenyl, 
C2^alkynyl, C3,6cycloalkyl and Cs^jcycloalkenyl where the group may be optionally 

25 substituted by halo, cyano, nitro, hydroxy or Ci-4alla)xy; 

R^, R^ R^ and R^ are independendy hydrogen or a group selected from C^.^alkyl, Ca-ealkenyl, 
C2,6alkynyl, Ca^cycloalkyl, C5.6cycloalkenyl, aryl, heteroaryl and heterocyclyl where the 
group is optionally substituted by one or more substituents independently selected from halo, 
nitro, cyano, trifluoromethyl, trifluoromethyloxy, Ci^alkyl, C2-4alkenyl, C2-4alkynyl, 

30 C3-6cycloalkyl (optionally substituted by one or more R^^), aryl (optionally substituted by one 
or more R"), heteroaryl (optionally substituted by one or more R"), heterocyclyl, -OR**, 
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-SR'^ -SOR^^ -S02R'^ ;-COR^^ -C02R^ -CONR^R^, «NR^^Co4'', -SOaNR'^R^ and 
-^^^SOaR^^ 

or R^ and R^ together with the nitrogen or carbon and carbon to which tl ley are respectively 
attached form a saturated 3-7-membered ring option^y containing 1 or 2 heteroatoms groups 
5 selected from NH, O, S, SO and SO2 where the ring is optionally substit uted on carbon or 
nitrogen by one or -/-^ 
orR^ andR^ together form a saturated 3- to 7-membeied ring optionall^^ 
hetMoatom grbiip selected ficoni NH, O. S, SO and SO2 where the ring is ; optionally 
substituted on carbon or nitrogen by one or m6ffc Gi4^ 
10 or R^ and R^ together with the carbon atoms to which they are attached 1 



7-membeied ring o ptional ly containing a heterofitoin group sele cted firoi n NH, 6^ Sv SO and 



SO2 whCTe the riiig is optionally substituted on cjurbon or m one or more Q^alkyl; 



containing a 



or R^ and R^ together form a saturated 3- to 7-menabered ring opti^^^ 

heteroatbm g^^ firbm NH^ Or Si?iS0^ ^optitoally 

15 substituted oni ca^^ nito^^gien by 

R^ is hydrogen oiva group seleqted fecrai Ci;:6fi^ nyl, heti^all?y^ 

Gi^cyploa^ the^gpup^s^^o^ L^lyij5ul#^^ by 

vi^tiereiri the groiip from which R' m^ be sebct^^ »d on the^jgi^^ 

20 arid/or on its optiOTal siibstituMit by 6ne or more wbs^ ntly ^elect^^fi^ 

halo, cyano, CMaikyl, nitro, haloCi^alkyl, heteroalkyl, aryl, heteroaryl, 
Ca-Tcycloalkyl, heterocyclyl, Ci-4alkc«yGi;4^ yl, carbb^cj^ 

or R^ and R^ tog^&er with the c^ 
25 fomii a saturated 5- to 7-meiiibered ring oplionaliy cbn^iming ^ heteroai oin group selected 
from NH, 0, S, SO and Sb2 where the ring is bptibnaJiy substit carbon cmt nitrogen by 

one OT more Cil^^Olqrl; ; : • 

r' is selected from hydrogen, Q^idkyl and haloCi^aUgfl; 
R^ and R^^ are independently hydrogen, Cmsalkyl or Ca-ecycloalkyl; 
30 or R^ and R^^ together with the nitrogen to which they are attached forr 1 a heterocyclic 4 to 
7-membered ring; 
R*^ is Ci^jalkyl or Ga^cycloalkyl; 



:orm a saturated 3- to 
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R^^ and R^^ are independently selected from hydrogen, Ci^alkyl and Ca^cycloalkyl; 
R*"^ is hydrogen, -NR^^R^ or Ci^alkyl (optionally substituted by halo, -OR^ and -NR^^^); 
R^^, R^ and R^"* are independently hydrogen or Ci^alkyl; 
R" is selected from halo, Ci^aikyl^ Ca-ecycloalkyl and Ci-^alkoxy; 
5 R^^ is hydrogen or a group selected from Ci-aalkyl, Ca^cycloalkyl, Cs-ecycloalkenyl, saturated 
heterocyclyl, aryl, heteroaryl, arylCi-4alkyl and heteroarylCMalkyl where the group is 
optionally substituted by one or more halo; 

are independently a group selected from Ci-6alkyl, Ca^ecycloalkyl, 
C5.6cycloaIkenyl, saturated heterocyclyl, aryl, heteroaryl, arylCi-4alkyl and heteroarylCMalkyl 
10 where the group is optionally substituted by one or more halo; 
R^ is hydrogen, Ci.ealkyl or C3^5cycloalkyl; 

or R^^ and R^ together with tiie nitrogen to which they are attached form a heterocyclic 4- to 
7- membered ring; 

R^^ and R^ are independently hydrogen, Ci-4aUQ^l, haloCi.4aIkyl, aryl, arylCi.4alkyl and 
15 benzoyL 



WO 2004/024: 



According to a second aspect of the invention there is provided a compound of 
formula (I), a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof wherein: 
and are independently O or S; 
20 2isNR^OorS; 
n is 0; 

.__ _W is NR_^or a bond; 

VisS02; 
tisOor 1; 

25 B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 
trifluoromethoxy, halo, cyano, Ci-4alkyl (optionally substituted by R^ or one or more halo), 
C2-4alkenyl (optionally substituted by halo or R^), C2.4alkynyl (optionally substituted by halo 
or R^), C3.^cycloalkyl (optionally substituted by R^ or one or more halo), Cs.6cycloalkenyl 

30 (optionally substitutedby halo or R^, aiyl (optionally substituted by halo or Ci.4alkyl), 

heteroaryl (optionally substituted by halo or Ci-4alkyl), hetwocyclyl (optionally substituted by 
Ci.4alkyl), -SR^ -SOR^\ -SOaR^ -SOsNR^^^ hNR^SOtR", -JSttlCONR^^^ -OR^ 
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3eing optionally 
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-CONR^*^ and ^NR^COR?^ ; or B is Ci4alkenyl or CMalkyriyl, each 
substituted by a group selected fronqi Ci^^^U^^li Ca^ycloalkyl, aiyl, hetc roaryI» beterocyclyl 
whereby this group is optionally substituted by one or more halo, nitro, cyano, tiifluoromethyl, 
trifluoromethoxy, -^ONHR^ -CONR^^^ -SO2R", ^CbJSTR^^^ -n|r^S02R", Ci^alkyl 
5 andCi^alkoxy; 

provided that when tis 0 and. B is monocyclic aryl, monocyclic heterokryl or monocyclic 
heteiocyclyl then the monocyclic group that is B is substituted on the cs rbon or nitrogen 
adjacent to the atom to which the oxygen is attached, by a group descri jed above; 

is hydrogen or a group selected from Ci-4alkyl, C2.4alkenyl, C2-4allcy lyl, Gs-scycloaDcyl and 
10 cyclopentenyl where the group may be optionally substituted by halo, c rano, nitro, hydroxy or 
Ci.4alkoxy; ; ^ 

R^ and R^ are independently hydrbgeh or a group selected from Ci^a]k}[l, C2-4alkenyl, 
Q^alkynyi; Caucy^^^ 

optionally substituted by one or more substi^ selected from halo, nitro, 

15 cyanbiijtrifliiprc^ tiifluoroinethj^oxy; <^ I 
(opdohfld]^ 



I7x 



heterparyl, (optionally substituted^ one or more R ■ ), hetenxJj^lylV^: ?, -SRv' ; 



containing a 



^OiRl'r^I^Q^ 

or'R^^aai^ witKihe mtrogert pr cJ^^^ and carbon to which t ley are respectively 

26 attach^ fcttW containing 1 or : 

selected form NH, O, S, SO and 802 where the ring is optionaliy substii uted on carbon or 
nitrogen by one or mo^ 

orR^ and R^ together fonn a saturated 3- to 7-meinbered ring pptionall)! 
heteroatom group selected froni O, S, SO and SO2 where. tfi[e ring:if optionally 
25 substituted oh c^ 

R'' is hydrogen or a group selected from Ci^talkyl, heteroall^^ aryl, heteroaryl 

or hetefocyclyl where the g^ optionaUy substituted by halo, Ci^allyl, Gi^alkM 
C3-5cycloallcyl, heterocyclyl, aryl, heti^ai^l and heteroalkyl; and whem n tiie group from 
which R' may be selected is optionally substituted on the group and/or ( ^n its optional 
30 substituent by one or more substituents independendy selected^from hal >, cyano, Q^alkyl, 
nitro, haloCi^alk^, heteroalkyl, aryl, heteroaryl, hydrbxyCi^alkyl, C3-5<'ycloaIkyl, 
heterocyclyl, GMalkoxyCi-4alkyl, haloCi^alkpxyCi^alkyl, carboxyCi^^i Ikyl, -OR^\ 



kynyl, Ca^jcycloalkyl 



3y pnei^ 



18 



|I9 
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^02R^\ -SR^, -^OR^^ -S02R^^ -CONR^^r22 and -NHCONR^^R^; 
or R^ and R^ together with the carbon atoms to which they are attached form a saturated 5- to 
7-menibered ring optionally containing a heteroatom group selected fmm NH, O, S and SO2 
wh«e the ring is optionally substituted on carbon or nitrogen by one or more Ci.4alkyl; 
5 R* is selected from hydrogen, Ci^alkyl and haloCi-^alkyl; 

R^ and R^^ are independently hydrogen, Ci^alkyl or Cs-scycloalkyl; 
or R^ and r'^ together with the nitrogen to which they are attached fonn a heterocyclic 4 to 
7-membered ring. 
R^^ is Ci.4alkyl or Ca^scycloalkyl; 
10 R^^ and R^^ are independently selected from hydrogen, Ci-4alkyl and Cs-^cycloallsyl; 
R^^ is hydrogen or Ci^alkyl; 

R^'' is selected from halo, CMalkyl, Cd-scycloalkyl and Ci^alkoxy; 

R^^ is hydrogen or a group selected from Ci^allqrU Ca-scycloalkyl, Cs^^cycloalkenyl, saturated 

heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi^alkyl where the group is 
15 optionally substituted by one or more halo; 

R^^ and R^ are independently a group selected from Ci^allcyl, Cs-scycloalkyl, 

Cs^cycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi-4alkyl 

where the group is optionally substituted by one or more halo; 

R^ is hydrogen, Ci^alkyl or Cs-scycloalkyl; 
20 or R^* and R^^ togetfier with the nitoogen to which they are attached form a heterocyclic 4- to 

6- membered ring; 

R^^ and R^ are independently hydrogen, C^alkyl, haloCi^allQ^l, aryl, arylCi.4alkyl and 
benzoyl. 

25 In particular the present invention provides a compound of formula (lA) or a 

pharmaceuticaUy acceptable salt thereof; 



B — (CRi2Ri3)^— O 
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formula (EA) 

wherein: 

Y^andY^arebothO; 

zisNR^Oc)rS; 
5 n is 0 or 1; 

W is NR\ CR^R^ or a bond; 

Vis^fR^^^s62; 

t is pari; 

B is a group selected from aryl, heteioaryl and heterocyclxl where each 
10 substituted by one or more grou|K5 independently selected iroin nitrd» 
trifluoromethoxy, halo, cyano, Ci-4alkyl (optionally substitutedby R.- or 
more halo)^ G2-4alkenyl (optionally substituted by halo or R^. G2^alkynyl 
substituted by halo or R^, C3-6cyploallcyl (optionally substituted by R? 
Cs^cycloalkenyl (optionally substituted by halo or R^), aryl (optionally 
15 Ci^ialkyl), heteroaryl (optionally substituted by halo or Ci-4alkyl), heten^yclyl 



ipx^upis optionally 
trifluorpA^thyl, 

Pi^alkoxy or one or 
(optionally 
one or more halo), 
Substituted by halo or 
(optionally 



or 



NR^JSOiR 



11 



substituted by G 

-^Nk^'d^^ Of B is 

Cz^alkyhyi, each Ibeing^^ ^tibstituted by a group se^ from 

Csl^cycloalkyl, aiyl, h^^^ wMch group is opticra 

20 or xhoie halo, niiro, cyari^ 

-Sp2R", -SOtNR^*^ -NR^SOiR", Ci-4alkyl or Ci^oxy; 
, and are independentiy hydrogen or a groiq) selected from Ci^aUcjjl 
Cilealkynyl, CaMscycloaiqrl^ Cs^cycloalkenyl which group may be o] 
halo, cyano, riitxp, hydroxy 

25 R^^ it^ and are indepdhdendy hydrogen or a group sdected firbiii 
Ci:^lcynyl^ Cs^cycloallcyl, C5^cycIodkeiiyI, axyl, heten^aryl and hetero 
optionally substituted by one cn: more substituents independently selecte 1 
cyano, trifluoromethyl, trifluoromethoxy, Ci^allqrUCi-ialkBnyl, Ca^alk]^^^^ 
C3-6Cycloalkyl (optionally substituted by one or more R^^), aryl (optiona: ly 

30 or more R^^), heteroaryl (optionally substituted by one or more R^^), het srocyclyl 
^R*^ -SOR^^, -^02R^^ -COR^^ -C02R^^ -CONR^^^, -NR^^COI : 



-NR*^S02R^^; 



<j:i:4aikyi, 

y sub^titiited by one 



10 



, C2-6alkenyl, 
^dtionally substituted by 

Zi^i^U C2.6alken)4, 
l:yclyi which groiq> is 
£rbm hald; nitro, 

1. 

substituted by one 
.-OR". 
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.-SOaNR^R^and 
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or and together with the nitrogen or carbon atoms and carbon atom to which they are 
respectively attached form a saturated 3- to 7-membered ring optionally containing 1 or 2 
heteroatoms groups selected firom NH, O, S, SO and SO2 where the ring is optionally 
substituted on caibon by Ci^alkyl, Ci.salkoxy or fluoro and/or on nitrogen by -COCi-aalkyl, 
5 -S02Ci.3alkylorCMalkyl; 

or R^ and R** together with the carbon atom to which they are attached form a saturated 3- to 
7-membered ring optionally containing a heteroatom group selected from NH, O, S, SO and 
SO2 where the ring is optionally substituted on carbon by Ci-4alkyl, Ci-aalkoxy or fluoro 
and/or on nitrogen by -<^OCi.3alkyl, 

10 -SOaCi^salkyl and/or Ci-4alkyl; 

or and R^ togetfier with titie carbon atoms to which they are attached fonn a saturated 3- to 
7-membered ring optionally containing a heteroatom group selected fixwn NH, O, S, SO and 
SO2 where the ring is optionally substituted on carbon by Ci-4alkyl, Ci.salkoxy or fluoro 
and/or on nitrogen by-<:OCi.3alkyl, -S02Ci-3alkyl or Ci^alkyl; 

15 or R^ and R* together with the carbon atom to which they are attached form a saturated 3- to 
7-membered ring optionally containing a heteroatom group selected from NH, O, S, SO and 
SO2 where the ring is optionally substituted on carbon by CMalkyl, Ci.3alkoxy or fluoro 
and/or on nitrogen by -COCi.3alkyl, 
-S02Ci-3alkyl or CMalkyl; 

20 R^ is hydrogen or a group selected from Ci^alkyl, C2^alkenyl, C2-6allcynyl, heteroalkyl, 
C3-7cycioalkyl, aryl, heteroaryl and heterocyclyl where the group is optionally substituted by 
halo> Ci^alkyl, Ci^alkoxy, C3.7cycloalkyl, heterocyclyl, aryl, heteroaryl or heteroaUcyl; and 
wherein the group from which may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substituents independently selected from 

25 halo, cyano, Ci.4alkyl, nitro, haloCi-4allcyl, heteroalkyl, aryl, heteroaryl, hydroxyCi.4alkyl, 
C3.7Cycloalkyl, heterocyclyl, Ci^alkoxyCi^alkyl, haloCi.4alkoxyCi^alkyl, -COCi^kyl, 
^R^^ ^NR^^R^, -C02R^\ -SR^, ^OR^, -^02R^, -NR^'COR^. ^NR^^COjR^, 
-CONR^^R-^ and -NHCONR-^R^; 

or R^ and R'' together with the carbon atoms to which tiiey are each attached and (CR^^ 
30 form a saturated 5- to 7-membered ring optionally containing a heteroatom group selected 
from NH, O, S, SO and SO2 where the ring is optionally substituted on caibon by Ci^alkyl, 
Ci.salkoxy or fluoro and/or on nitrogen by -COCi.salkyl, -S02Ci.3alkyl or Ci^alkyl; 



wo 2004/024715 



4 



T/GB2003/003907 



-12- 



is selected from hydrogen or methyl; 

and R*^ are independently hydrogen, Ci.6alkyl or Cs^ycloalkyl; 
or R^ and R*® together with the nitrogen to which fliey are attached fOToj a heterocyclic 4- to 
7-membered ring; 
5 R^^ isCi-eallcylorCs^cycloalkyl; 



R^ and R^^ are independently selected frorn hydrogen, Ci^alkyl and CaJapycloalkyl; 



>13 



R^ is hydrogen or Gi-3alkyl; 
R" is hydrpgenvbr 

R^'^ is selec^d firom halo, d-fiall^I, Ca^scycloall^l and Ci^koxy; 
10 R^* is hydrogen pi a group selected fix>m Ci.6alkyl, Ca^cycloaU^l, Gs^cKrcloalkenyl, saturated 
heterocyclyi, aryl; heterbaryl, arylCi^alkyl and heterosuylCi^a^ 
optionally substituted by one or more halo; 

R^^ and R^ iare independently a group selected from Ci-ealkyl, Ga^ecycldalkyl, 
Cs-ecycloalkenyl, saturated heterocyclyi, aryl, heteroaryl, arylGi^alkyl>ffl id heteroarylCi^alk^ 
15 where the group is pptionally^^s^^ 

R^ishydrog^ ; ' ' 

Vor R?* aiid R?^ tdj^hef ^tili tl^ nitib^ which ^ey aie attadi^ form a heterocyclic 

4- ;to: 7- membered 

R^^ aind R^ are independently hiydrQgen, GMa^^ haloGi^alkyl, aryl aiid arylGi^sdkyl; 
20 prbvided a compound of ibimiila^^(^ 
chlorophenoxy)phenyl]methanesulp^ 

In addition, the invention also provides a compound of formula ({IB) or a 
pharmaceutically acceptable salt thereof : 




25 



B — (CR12R13)^— ^ ^ 

formula (IB) 



wherein: 
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and are independently O; 
zisNR^OorS; 
nisOor 1; 
WisNR^; 
5 VisS02orCO; 
tisOor 1; 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 
trifluoromethoxy, halo, cyano, Ci,4alkyl (optionally substituted by or Ci.4alkoxy or one or 

10 more halo), C2.4alkenyl (optionally substituted by halo or R^), C2-4alkynyl (optionally 

substituted by halo orR^, Ca-ecycloaUcyl (optionally substituted by R^ or one or more halo), 
Cs-ficycloalkenyl (optionally substituted by halo or R^, aryl (optionally substituted by halo or 
Ci-4alkyl), heteroaryl (optionally substituted by halo or Ci-4alkyl). heterocyclyl (optionally 
substituted by Ci.4alkyl), -SR". ^0R}\ -SO2R", -S02NRV^ -NR^SOaR", 

15 -NHCONR'R^^ -OR^ -NR^'^ -CONR^R^^ and -NR^COR^^ or B is C2.4alkenyl or 
C2-4alkynyl, each being optionally substituted by a group selected from Ci.4alkyl, 
Cs-ecycloalkyl, aryl, heteroaryl and heterocyclyl which group is optionally substituted by one 
or more halo, nitro, cyano, trifluoromethyl, trifluoromethoxy, -CONHR^, -CONR^R*®, 
-SOiR^', -S02NR^R^^ --NR^S02R^\ Ci,4alkyl or Ci.4alkoxy; provided that when t is 0 such 

20 that B is directly attached to the oxygen atom shown in formula (IB) and B is monocyclic aryl, 
monocyclic heteroaryl or monocyclic heterocyclyl and n is 0 then the monocyclic group that is 
B is substituted on one of the atoms that is adjacent to the atom to which the oxygen is 
attached, by a group selected ftom those listed above in the definition of B which optionally 
substitute B; 

25 and together with the nitrogen and carbon atoms to which they are respectively attached 
form a saturated 3- to 7-membered ring optionally containing a further heteroatom group 
selected from NH, O, S, SO and SO2 where the ring is optionally substituted on carbon by 
Ci.4alkyl, fluoro or Ci.4alkoxy and/or on nitrogen by -COCi_3alkyl, -S02Ci.3alkyl or Ci^alkyl; 
R"*, R^ and R^ are independentiy hydrogen or a group selected from Ci-6alkyl, C2^alkenyl, 

30 Cz-^alkynyl, Cs-acycloalkyl, Cs-ecycloalkenyl, aryl, heteroaryl and heteiocycljl which group is 
optionally substituted by one or more substituents independentiy selected from halo, nitro, 
cyano, trifluoromethyl, trifluorometiioxy, Ci.4alkyl, C2-4alkenyl, C2.4allcyny[, 
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,-^02NR*^R^and 



Ca^ycloalkyl (optionally substituted by one or more R"), aryl (optionally substituted by one 
or more R*^), heteroaryl (optionally substituted by one or more R"), het iiocyclyl, -OR^^, 
-SR^^, -SOR^^ -S02R^^ -G0R^^-C02R*^ -<:ONR^^R^, --NR^^Co4> 
-NR^^S02R-; 

5 or and R^ together with the carbon atom to which they are attached fbrm a saturated 3- to 
T^membeied ring optionally containing a heteroatom group selected froi n NH, O, S, SO and 
SO2 where the ring is optionally substituted on carbon by CiJ^alkyl/fluopii or Gi.:4alkoxy 
arid/or on nitrogen by -GOGi-aalic^, 
-SOiCi-aalkyl of Ci-4alkyl; 

10 is hydrogen or a group selected fit>rn Ci^aik/l, C2.6alkenyl,:e2^alkyrlyl, heteroalkyl, 
C3.7cycloallc>i» aryl, heteroaryl or heterocyclyl where the group is optionally substituted by 
halo, ei-4alkyl, Giualkoxy, Ca-ycycloalkyl, heterocyclyl, aryl, heterbaryl 
wherein the group from which RT may be selected is optionally substituted on the group 
and/or on ii:s optional substitueiit by one or more substituents independe itly selected from 

15 halo, cyaiioi Ci^alkyl, nitib, halbCi^all^l, KietCToalkyl, aiylV lydtpxyGwalkyl, C3. 

7cycloaikyI- hfeterdcyclyl, ei-4alk - GOCi-4alkyl, -OR^^ 



-NR^'R^. ^02ii?\ ^R^/^QIP, ^Ozie^, ^^m^^^ --NR^GO^, -G^^ 
R* is selecti^^ 

20 R^ and R^^ aire independently hydrogen, Gi-ealkyl or Ca^cycloalkyl; 

or R^ and R^® together with the nitrogen to which they are attached forii)| ; 
7-membered ring; 
JR^^is;Gi:;6aili^^^c^^ 

R^ and R^^ are independently selected fro Ci.6^1kyl and Ga^jiscycloaiky]; 

25 R^^ is hydrogen brGi^afk^ 

R^'' is selected from haJo, Ci^all^l, Ga^yclb^kyl and Gi.6alkoxy; 

R** is hydrogen or a group selected from Gilealkyl, Ca-ccycloalkyl, Gs-ecVcIoalkenyl, saturated 
heterocyclyl, aryl, heteroiaryl, arylGi^alkyl and heteroarylGi-4alkyl wher^ the group is 
optionally substituted by one or more halo; 
30 and R^ are independently a group selected fiom Gi^alkyl, Gs^cycldalkyl, 

Gs^cycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylGi^alkyl aijid heteroatylGi^alkyl 
where the group is optionally substituted by one or more halo; 



i25 



21> 



>22 



a heterocyclic to 



.22 



»21i>22 
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is hydrogen, Ci^alkyl or Ca-ecycloalkyl; 
or R^* and together with the nitrogen to which they are attached form a heterocyclic 4- to 
7- membered ring; 

R^^ and R^^ are independently hydrogen, Cwalkyl, haloCi^alkyl, aryl and arylCi-4alkyL 



It is to be understood that, insofar as certain of the cocopounds of the invention defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon or sulphur atoms, the invention includes in its definition any such optically active or 
racemic form which possesses metalloproteinases inhibition activity and in particular TACE 
10 inhibition activity. The synthesis of optically active forms may be carried out by standard 
techniques of organic chemistry well known in the art, for example by synthesis from optically 
active starting materials or by resolution of a racemic form. Similarly, the above-mentioned 
activity may be evaluated using the standard laboratory techniques referred to hereinafiet. 



15 geometric isomers and atropisomers. 

Within the present invention it is to be understood that a compound of the invention or 
a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which has metalloproteinases 
20 inhibition activity and in particular TACE inhibition activity and is not to be linoited merely to 
any one tautomeric form utilised within the formulae drawings. 

It is also to be understood that certain compounds of the invention and salts thereof 
can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to 
be understood that the invention encompasses all such solvated forms which have 
25 metalloproteinases inhibition activity and in particular TACE inhibition activity. 

It is also to be understood that certain compounds of the invention may exhibit 
polymorphism, and that the invention encompasses all such forms which possess 
metalloproteinases inhibition activity and in particular TACE inhibition activity. 



30 well as to the salts thereof. Salts for use in phamoaceutical compositions will be 

phamiaceutically acceptable salts, but other salts may be useful in the production of the 
compounds of the invention and their pharmaceutically acceptable salts. Phaimaceutically 



5 



Compounds of the invention are th^fore provided as enantiomers, diastereomers. 



The present invention relates to compounds of the invention as defined herein as 
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3i-6aIkoxymethyl 
unple 



acceptable salts of the invention may, for example, include acid additioi 1 1 
of tfie invention as defined herein which are sufficiently basic to form s^ ich salts. Such acid 
addition salts include but ate not limited td^hydrochloride, hydrobiomicl ^, citrate and maleate 
salts and salts formed with phosphoric and sulphuric acid In addition y ^here compounds of 
5 the invention iare sufficiently acidic, salts are base salts and examples in ilude but are not 
limited to, an alkali metal salt for example sodium or potassivun, an alks line earth metal salt 
for example calcium or magnesium, of organic amine salts for example triethylamine or tris- 
(24iydroxyethyl)amine . 

Tlie compounds of the invention inay also be provided as 

10 An m vivo hydrolysable ester bf a compound of the invention containinj ; a carboxy or hydroxy 
group is, for example a phaniiaceuticfi^y ack^eptable ester which is cleaS ed in the human or 
animal body to produce the parent acid or alcohol. Such esters can be i( [entified by 
administering, for example, intravenously to a te^^ animal, the coidpoun d under test and 
subsequently examining the test animal- s body fluid f 

15 Suitable pharmaceutically acceptable esters for 

esters for e^ 

j>iyaloylox>m^ phtiialidjd^M iyi esters ior example 

l^yclohexylcaibonyloxyethyi; l,3--dioxoleii-2-bnylme^^^ 

5-methyl-13-dioxbl^^ and ;Ci^$alk6xycarb^ aifers for example 

20 1-methoxycarbonyloxyethyl and may b^ fonned at any carbk)xy grou^ iii 
• invention.- '■" ' ff-'" ^--v" 

Suitable pharmaceutically-acceptable esters for hydroxy include 
as phosphate estere (including phosphoramidic cyclic esters) and c^acyl 3xyalkyl ethars and 
related compounds which as a result of the in vivo hydrolysis of the este r breakdpwn to give 
25 the parent hydroxy group/s. Examples of cc-acyloxyalkyl ethers include 
2,2-dLmethylprbpionyloxymeth6xy. A selection of in vivo hydrolysable 
for hydroxy include Ci-ioalkanoyl, for example formjd, apetyl; benzoyl; : 
substituted benzoyl and phenylacetyi; Ci-ioalkoxycarbonyl (to give alley I carbonate esters), for 
example ethoxycaibonyl; di-(C]-4)all;^lcarbiamoyI and A^(di-(Cr4)£tIkyl Eiminoethyl)-M> 
30 (Ci-4)alkylcarbamo}d (to give carbamates); di-<Ci-4)alkylaminoacetyl ai d caibpxyacetyL 
Examples of ring substituents on phenylacetyl and benzoyl include amiiiomethyl, (Ci. 
4)alkylaminomethyl and di-((Ci-4)alkyl)aminomethyl, and morpholinocrpiperazino linked 
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salts of compounds 



compounds of this 
inorganic esters such 



acetoxymethoxy and 
ester fonning groups 
phenylacetyl; 
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from a ring nitrogen atom via a methylene linking group to the 3- or 4- position of the benzoyl 
ring. Other interesting in vivo hydrolysable esters include, for example, R^C(0)0(Ci^)alkyl- 
CO-, wherein is for example, ben2yloxy-(Cr4)alkyl, or phenyl). Suitable subslituents on a 
phenyl group in such esters include, for example, 4-(Ci-4)pipeta2inyl-(Cr4)alkyl, pipeiazinyl- 
5 (Ci-4)alkyl and morpholino-(Ci-4)alkyl. 

In this specification the generic term *'alkyl" includes both straight-chain and 
branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 
are specific for the straight chain version only and references to individual branched-chain 

10 alkyl groups such as ^err-butyl are specific for the branched chain version only. For example, 
"Ci-aalkyl" includes methyl, ethyl, propyl and isopropyl, "Ct-4alkyr* additionally includes 
butyl and /erf-butyl and examples of **CMallcyr include the examples of "Ci.4alkyrand 
additionally pentyl, 2,3-dimethylpropyl, 3-methylbutyl and hexyl. An analogous convention 
applies to other generic terms, for example "C2r4alkenyr includes vinyl, allyl and l-propenyl 

15 and examples of "C2^alkenyr' inclucfe the examples of "C2^alkenyl" and additionally 1- 
butenyi, 2-butenyl, 3-butenyl, 2-methylbut-2-enyl, 3-methylbut-l-enyl, 1-pentenyl, 3-pentenyl 
and 4-hexenyL Examples of "C2-4alkynyr' includes ethynyl, 1-propynyl, 2-propynyl, 3- 
butynyl and examples of **C2-6alkynyl"include the examples of "C2-4alkynyr' and additionally 
2-pentynyl, hexynyl and l-methylpent-2-ynyL Where examples are given for generic terms, it 

20 should be noted that these examples are not limiting. 

"Cycloalkyl" is a monocyclic, saturated alkyl ring. The term '^Ca^cycloaliyl" includes 
cyclopropyl and cyclobutyl. The term "Cs-scycloalkyl" includes "Ca^cycloalkyl and 
cyclopentyL The term "Ca^cycloalkyF* includes "Cs-scycloalkyl", and cyclohexyL The t^n 
"C3-7cycloalkyr includes "CB-ecycloalkyl" and additionally cycloheptyl. The X&rm 

25 **C3.iocycloaIkyl" includes "Cs-Tcycloalkyr' and additionally cyclooctyl, cyclononyl and 
cyclodecyL 

"Cycloalkenyl*' is a monocyclic ring containing 1, 2, 3 or 4 double bonds. Examples 
of "C5-6cycloalkenyr* are cyclopentenyl, cyclohexenyl and cyclohexadiene, "Cs-Tcycloalkenyr* 
additionally includes cycloheptadiene and examples of '"Cs-iocycloalkenyl" include the 
30 examples of "Cs-Tcycloalkenyr and cyclooctatriene. 
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Unless otherwise specified *'aiyr* is monocyclic or bicyclic. Exj unples of '^aryl" 
therefore include phenyl (an example of monocyclic aryl) and naphihyl [m example of 
bicyclic aryl). 

Examples of "arylCi-4alkyl" are benzyl, phenethyl, naphthylmetliyl and naphthylethyl. 
5 Unless otherwise specified "heteix)aryl" is a monocyclic or bicyc lie aryl ring 

containing 5 to 10 ring atoms of which 1, 2, 3 or 4 ring atoms are chose i from nitrogen, 
sulphur or oxygen where a ring nitrogi^ or siilphur may be oxidised E: samples of heteroaryl 
are pyridyl, imidazolyi, quiriolinyl, cihnolyl, pynmidinyl, thienyl, pynrdlyl, pyrazolyl, 
thiazolyi, oxazolyl; isoxazolyl, pyrazinyl, pyddoiinidazblyl, benzimidazolyl, benzofuranyl, 

10 benzpttiienyl, indolylv behzothiazo]yl» benj^ benzisoxazolyl, b snzisothiazolyl, 

indazolyl, indolizinyl; isobenzofurahyl, quinaizolinyl, imidazopyridinyl i ind pyrazolopyridin;^. 
Preferably heteroaryl is pyridyl, imidazplyl, quinolinyl, pyriniidinyl, thie «yl, pyrazolyl, 
thiazolyl, oxazolyl and isoxazolyl. More pieferably heteroaryl is pyridy ; inQidazpIyl and 
pyrimidihyl. Examples of "monocyclic heteroaryl" are pyridyl, imidazplyl, pynmidinyl, 

15 thienyl, pyn:olylj pyrazolyl, thiazolyl, oxazolyl, isoxazolyl and pyiazinyl I ]^xamples of 
.*T3icj^lic heteroai^" cinnctfinyl, 
behzitnicibu^olyl; iizdtriazpiyl; 
benzisoxazolyU bbnzisothia^biyl^^ 

iniidazopyridinyl and pyrazolopy^ Preferred exanriples of B wheii B js heterpatiyl are 

20 those exan^ies of bicj^^ v ' ; 

Examples of *Tieteroai7lCi^alk^ are pj^dylmethyl, pyridyleth^l^ 
pyrimidinylpropyl, pj^midinylbutyl, imidazolylpropyl, imidazolylbutyl, quinolinylprppyl, 
13,4-triazolylpn>pyi arid oxazolylmeUiyl; ' ^ 

"Heterpcyclyl" is a saturated, unsaturated or partially saturated, 

25 bicyclic ring (unless otherwise ststted^ 

atoms are chosen Irona nitrogen, sulphur or oxygen, which may, unless c thermse^pecified, be 
carbon or nitrogen linkcki, wherein a ^rCHa- group can pptionally be reph iced by a :^(0>; and 
where unless stated to the contrary a riiig nitrogen: or sulphur atom is op( ionally oxidised to 
form the N-oxidepr S*oxide(5); a ring'^OT is optionally substituted by i icetyl, formyl, methyl 

30 or mesyl; and a ring is optionally substituted by one or more halo. Exan tples and suitable 
values of the term "heterocyclyl" are piperidinyl, N-acetylpiperidinyl, methylpiperidinyl. 



fhbndcyclicor 
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N-fonnylpiperazinyl, iV-mesylpiparazmyl, homopiporazinyl, piperazinyl, azetidinyl, oxetanyl, 
morpholinyl, tetrahydioisoquinolinjd, tetxahytboquinolinyl, indolinyl, pyranyl dihydro-2H- 
pyranyl, tetrahydrofijranyl, 2^-dioxinjidazolidinyl, 2>diinethyl-l,3-dioxolanyl and 
3,4-dimethylencdioxyphen)d. Prefened values are 3,4-dihydio-2H-pyran-5-yl, 
5 tetrahydrofuran-2-yl, 2,5-dioxiniidazoKdinyl, 2,2-dimethyl-l,3-dioxolan-2-yl and 
3,4-dimetiiylenedioxyphenyl. Other values are pyridoimidazolyl, benzimidazolyl, 
benzofuranyl, benzothienyl, indolyl, benzothiazolyl, benzotriazolyl, benzisoxazolyl, 
benzisothiazolyl, indazolyl, indolizinyl, isobenzofuranyi, quinazoUnyl, imidazopyiidinyl, 
pyrazolopyridinyl, indolinyl, tetrahydroquinoline, tetrahydroisoquinoline and isoindolinyl. 
10 Examples of monocyclic heterocyclyl aie pipoddinyl, iV-acetylpiperidinyl, 

iV-methylpiperidinyl, ^-fonnylpiperazin^, JV-mesylpiperazinyl, homopipeiazinyl, piperazinyl, 
azetidinyl, oxetanyl, morpholinyl, pyran)1, tetrahydrofiiranyl, 2,5-dioximidazolidinyI and 
2,2-dimethyl-l,3-dioxolanyL Examples of bicyclic heterocyclyl are pyridoimidazolyl, 
benzimidazolyl, benzofuranyl, benzotiiienyl, indolyl, benzottiiazolyl, benzotriazolyl, 
15 benzisoxazolyl, benzisothiazolyl, indazolyl, indolizinyl, isobenzofuranyi, quinazolinyl, 
imidazopyridinyl, pyrazolopyridinyl, indolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, 
isoindolinyl, 2,3-inethylenedioxyphenyl, and 3,4-methylenedioxypheaiyl. Examples of 
saturated heterocyclyl are piperidinyl, pycrolidinyl and morpholinyl. 



20 Examples of "Ci.salkoxy" and '"Ci^koxy" include methoxy, ethoxy, propoxy and 

isopropoxy. Examples of 'XJi^galfcoxy" include the examples of "Q^alkoxy" and additionally 
pentyloxy, 1-ethylpropoxy and hex^oxy. 

"Heteroallqrr is allqi containing at least one carbon atom and having at least one 
carbon atom replaced by a hetero group independently selected from N, O, S, SO, SO2, (a 
25 hetero group being a hetero atom or group of atoms). Examples include -OCH2-, CH2O-, 
-CH2SO2CH2CH2- and -OCH(CH3)-. 

"HaloCwalkyl" is a Ci.4alkyl group substituted by one or more halo. Examples of 
"haloCi^kyl" include fluoromethyl, tdfiuorometliyl, 1-chloroethyl, 2-chloroethyl, 
2-bromopropyl, 1-fluoroisopiopyl and4-chlQrobutyl. Examples of '*haIoCm5alkyr include the 
30 examples of "haloCi.4a31q^r and l-chloropentyl. 3-chloropentyl and 2-fluorohexyL 
Examples of "hydroxyCi.4alkyr include hydroxymethyl, 1-hydroxyethyl, 
2-hydroxyethyl, 2-hydroxypropyl, 1-hydroxyisopropyl and 4-hydroxybutyl. 



Hie term "halo" refers to fluoro, chlcsro, bromo and iodo. 
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and 



Example of "Ci^alkoxyCi^alkyl" include methoxymethyl, etho^ymetfayi, 
methoxyethyl, meithoxypiopyl and propoxybutyl. 

'IbloCi^alkoxyCiutalkyl" is a Ci jialkoxyCi.4alkyl group substi^ted by one or more 
halo. Examples of "haldCi.4alkoxyCi-4alkyl" include l-(chloromethox>)ethyl, 
5 2-fluoroethoxymethyl, trifluoromethylmethoxy, 2-(4-bromobutoxy)ethy 
2-(2-iodoethoxy)ethyL 

Examples of "carboxyCi-4alkyr* include carboxymetfayl, 2-carbc:{xyethyl and 
2-carboxypiopyL 

Heterocyclic rings aie rings containing 1, 2 or 3 ring atoms seledl^ from nitrogen, 
10 oxygen and sulphur. **Heterocyclic 5- to 7-membered" rings are pyrroU linyl, pipeddinyl, 
piperaziiiyl, honiopiperidinyl» homopip^azinyl^ thiomorpholinyl » thiop /ranyl and 
morpholinyl. **Hetierbcyclic 4- to T-memberetf* rings include the exampjles of 'Ticterocyclic 5 
to 7-membered" and additionally azetidinyL Similarly "heterocyclic 5- 
inciudes i)yrrolidiriyl, pyrrolyl, pyrimidinyl, p>^^ 4- to 

15 6-memibei^d" rings additionally: includes 
Caibocyciic ri^ 

carbon ring aton^i;\ E^^ are cycloj^ntanyl; cycli^^ cyclbhe^ :enyl and phenyl. 

Such rings may be optionally substituted by halo, Ci;4dlkoxy, haloCi^al ^1 or 

20 * SaiUirated S to 7-meinb^:ed nn^ 



md cyclobutane. 
containing 1 or 2 



. .... \r . ..... 

and saturated 3 to 7-membered rings additionally include cyclopropane 

Saturated 5 to 7-iriembered rings and 3 to 7-membered rings optionally i 

heteroatom groups selected from NH, O; S, SO and S62 include pynroii^ine, piperidihe, 

tetrahydn^furan and^^t^ 

25 Where optional substituentB are chosen from "one of more" groiips or substituents it is 

to be understood that this definition inbludes aU substituents being chos( m frdrnohe of the 
spedfied groups or die substituents being chosen from two or more of the specified groups. 
PreferiabI jr^'one or more'* means *'l, 2 or 3** and this is particularly the c;^se wheii the group or 
substituent is halo. "One or more** may also mean "1 or 2**. 

30 Compounds of the present invention have been named with the ^id of compute 

software (ACD/Name version 5.09). 
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Preferred values of Y\ Y^, z, n, t, R^^, R^ r'^, R^^ and R^^ for a compound of 



fonnula (I), (lA) or (IB) are as follows. Such values may be used where appropriate with any 
of the definitions, claims or embodiments defined herein. 

In one aspect of the invention and Y^ are both O, 
5 In one aspect of the invention z is NR^. 

In one aspect of the invention n is 1. In another aspect n is 0. 

In one aspect of the invention t is 0. Jn another aspect t is 1. 

In one aspect of the invention R"* is hydrogen or methyl. In another aspect R"^ is 
hydrogen. 

10 Li one aspect of the invention R^ is hydrogen or methyl. In another aspect is 

hydrogen. 

In one aspect of the invention R^ is hydrogen or methyl. In another aspect R^ is 
hydrogen. 

In one aspect of the invention R^ is hydrogen or a group selected fix)m Ci^alkyl, 

15 C3.7cycloalkyU aryl, heteroaryl or heterocyclyl where the group is optionally substituted by 
heterocyclyl, aryl and heteroaryl; and wherein the group from which R^ may be selected is 
optionally substituted on the group and/or on its optional substituent by one or more 
substituents independently selected from halo, cyano, Ci-4alkyl, -OR^\ -C02R^\ 
--NR^^COR^^ -NR^^COaR^^and-CONR^^R^^. In another aspect R'^ is hydrogen or a group 

20 selected from Ci^alkyl, arylCi^alkyl, heteroarylCi^alkyl, heterocyclylCi^alkyl, aryl, 

heteroaryl, heterocyclyl and Ca-scycloalkyl which group is optionally substituted by cyano, Ci- 
4alkyl, -COCi^alkyl, halo, -OR^\ -NR^^R^, -COaR^^ and-NR^^COzR^^ In another aspect 
R^ is hydrogen or a group selected from Ci-4alkyl, tetrahydrofuranyl, tetrahy(hopyranyl, 
pyrrolidinyl, piperidinyl, morpholinyl optionally substituted by one or more Ci-4alkoxy, 

25 fluoro, -CCK!i-3alkyl or -S02Ci-3alkyl. In a further aspect R^ is selected from hydrogen, 
methyl, ethyl, propyl, cyclopropyl, isopropyl, butyl, r^rr-butyl, isobutyl, 1-hydroxyethyl, 
2-hydroxyethyl, 3-hydroxypropyl, methoxymethyl, 2-methoxyethyl, aminomethyl, 
2-aminoethyl, 2-cyanoethyl, phenyl, pyridyl, benzyl, 3-methylbenzyl, phenylethyl, 
4-chlorophenyIethyl, 4-fluorophenylethyl, phenylpropyl, 4-chlorophenylpropyl, 

30 4-fluorophenylpropyl, 4-methylpiperazin-l-ylethyl, morpholin-4-yIpropyl, pyrimidin-2- 

ylethyl, pyrinaddin-2-ylpropyl, pyiimidin-2-ylbutyl, 5-fluoropyrimidin-2-ylpropyl, imidazoH- 
ylpropyl, imidazol-l-ylbutyl, 1,3,4-triazolylpropyl, piperidinyl, carbamoylphenyU tetrahydro- 



10 



15 
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2H-pyranyl, teti^ydro-2H-pyranylmetHyl, pyrid-2-ylmethyi , pycid-4-yl iiethyU pyrid-3- 
ylmethyl, piperidin-4-ylmethyl, N-(terfrbutoxycarbbnyl)piperidin-4-yl, 
N-(inethylcarbonyl)piperidin-4-yl, N-(rerr-butoxycaibonyl)arQinometiiyl, benzyloxyethyl, 
N-(te7t-butoxycarbonyl)piperidin-4-ylmethyl^^^^^^^^ 
yl)inethyl, and N-benzpyl-N-phenylaminomethyL In a further aspect R 
Ci^lcyl optibnally substituted by halo, hydroxy, Ci.4alkoxy or amino. 



is hydrogen or 
In anotheir aspect is 



hyd]x>gen or Ci^i^yi* In a fu^ aspisct hydtogien; mc^^ 

In one aspect of the invention is hydrogen or metliyL In anbt tier aspect R^ is 
hydrogen. 

In one aspect of the mventipn is hydrogen or methyl, 
iii one aspect of the invention R^** is hydrogen methyl. 
In one aspect of the invention R^ ^ is methyl. 



hydrogen. 



in oiieasp^tctf^A^^^ InimothOT a^ipeptR is 



;HydrQg|ii. 



16^ 



jgpDiip is 



In one aspect of the ihvOTtioil R" is sel^^ fipm fluoro, chliarc f^lni^yi^^^ 
Inflonfeil^ 

20 and aj^ldUi^^ group is optionally si^^ nothbr as]^ is 

hydrogen br a group se^ and1)CTz>^ wherfe the I 

subitiftited 

Dibhe Mpect of die W k^dy afyl and 

arylCiiiat^^ In anotiierMpe^ a 

25 group sel^^ optic hally sub^titdtBd by 

chldp. Ba biie a^^ 

Indhe^tei^ 

In one aspieict of the invention R^^ is hyilrogeii, methyl, eth>di ph snyl ahd beiizyl. 
In one aspect of the invention R^ is hydrogen, methyl, ethyl, tei ^-butyl, phenyl and 
30 benzyl, another aspect is hydrogen or methyl: 
In one aspsct of the in viention R^ is a 



In one aspect of the invention R^^ is hydrogen or methyl. In ano ther aspect R^^ is 



fel3 
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arylCi^alkyl where the group is optionally substituted by halo. In another aspect is a 
group selected from methyl, phenyl and benzyl where the group is optionally substituted by 
chloro. In one aspect is methyl. 



5 Preferred values of W, V, B, R^ R^ R^ R^ and R'' for a compound of formula (J) are 

as follows: 

Inoneaspectof the invention Wis NR\ In another aspect W is CR*R^ In a further 
aspect W is a bond. 

In one aspect of the invention V is C=0. In another aspect V is SO2. In a further 

10 aspect V is NR*^C=0. 

In one aspect of the invention V and W together form C=0. In another aspect V and 
W together form NR^^C=0NR\ 

In one aspect of the invention, when V is C(=0), NR*^C(=0) or NR^^SOa; or when V 
is SO2 and n is 1 and W is NR} , CR^R^ or a bond; or when V is SO2 and n is 0 and W is 

15 CR^R^; then B is a group selected from aryl, heteroaryl and heterocyclyl where each group is 
optionally substituted by one or more groups independently selected from nitro, 
trifluoromethyU trifluoromethoxy, halo, Ci-4alkyl (optionally substituted by one or more halo), 
C2-4alkynyl, heteroaryl, -OR^, cyano, ~NR^*^, -^ONR^R^^ and -NR^COR^^; or B is C2. 
4allQenyl or C2-4alkynyl optionally substituted by Ci^alkyl, Cs-ecycloalkyl or heterocyclyl. In 

20 one aspect of the invention B is a group selected from aryl and heteroaryl where each group is 
optionally substituted by one or more groups independently selected from halo, Ci^alkyl 
(optionally substituted by one or more halo), C2.4alkenyl (optionally substituted by halo) and 
C2-4alkynyl (optionally substituted by halo); or B is C2-4alkenyl or C2.4alkynyl, each beang 
optionally substituted by a group selected from Ci^alkyl, Ca^cycloalkyl, aryl, heteroaryl, 

25 heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
trifluoromethyl, trifluoromethoxy, -CONHR^ -<:ONR^^^ ~SC)2R^\ -SC)2NR^^^, 
~NR^S02R^\ Ci^alkyl and Ci-4alkoxy; provided that when t is 0 and B is monocyclic aryl or 
monocyclic heteroaryl then the monocyclic group that is B is substituted on the carbon or 
nitrogen adjacent to the atom to which the oxygen is attached, by a substituent group 

30 described above. In one aspect of the invention, wh^ V is SO2 and n is 0 and W is NR^ or a 
bond; B is a group selected from bicyclic aryl, bicyclic heteroaryl and bicyclic heterocyclyl, 
where each group is optionally substituted by one or more groups independentiy selected from 
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nitro, trifluoromethyl, trifluoromethoxy, halo, Ci^alkyl (optionally subs tituted by one or more 
halo), Cz^alkynyl, heteroaiyl, -OR^ cyano, -NR^^^ -^ONR^^® and -^NR^COR^®; or B is 
CMalkenyl or Ca^sdl^yl optionally, substituted by Ci-4alkyl, Cs-ecyclojilkyl or heterocyclyl. 
In a further aspect of the invention B is 2-niethyIquinolin-4-^l, 2,5-dinM thylphenyl or 2,5- 
5 dimethy]pyrid-4-yl. 

In one aspect of the invention R^ is hydrogen or methyl. 

In one aspect of the invention R^ is hydrogen or nietfayl. 

Li oiie aspect of the invention R^ is hydrogen or methyl. 

In one aspiect of the inventibii R^ and R^ together with the nitrogen or carbon and 
10 carbon to which they are respectiyeiy attached form a 2,2-dimethylthior loipholine, piperidine, 
pyrrolidine, {>iperazine, mbiphdlihe^-cyclopentahe or cyclohexane ring. 

In one aspect of the invention R^ and R^ together form a pyrrolidine ring or a 
tetrahydro-2H-pyran ring. 

In one aspect of the invention R^ and R^ together with the carbo^ atoms to which they 
15 are attached fonn a piperidine ring substituted by methyl. 

Jn one aspect of the inventionR?^^^ with the carboili atoiids to which they 

are each attached and (CR^k^n form a piperidinyl, pyrrolidihyl, piperaz ne or mdrpHoline 
ring." • ■ 

In one aspect R^^ is hydinigjen^ methyl. 



In additidii to the preferred values of Y\ Y\ z, n, t, R\ R^, R^, F R^^ and R^^ 



aspect W is NR\ In 



mer^itioned above in relation to a compound of formula (I), (lA) or (IB), 
of W, V, B, R^, R'*, R^ and R^ for a compound of formula (lA) arc as fol 
may also be used where appropriate with any of the definitions, claims c ir embodiments 
25 defined hereiii; 

In brie aspect of the invention W is a bond or CR^R^ In another 
another aspect W is CR^R^ In a further aspect W is a bond. 
In Ais aspect of the invention V is NR^^S02. 

In one aspect of the invention, B is a group selected from aryl, h^teroaryl and 
30 heterocyclyl where each group is optionally substituted by one or more jpx)ups independenUy 
selected from nitro, trifluoromethyl, trifluoromethoxy, halo, Ci^alkyl (Optionally substituted 
by one or more halo), Ca^alkynyl, heteroaryl, -OR^ cyano, -^^R^^^ :ONR^^^ and 



other prefrarcd values 
ows. These values 
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-NR^COR^^; or B is C2^alkenyl or Ca^alkynyl optionally substituted by Ci^alkyl, 
Cs-ecycloalkyl or heterocyclyl. In another aspect, B is phenyl, naphthyl, pyridyl, iniidazolyl, 
quinolinyU cinnolyl, isoquinolinyl, thienopyridyl, naphthyridinyU 2,5-methylenedioxyphenyl, 
3,4-inethylenedioxyphenyl, thienopyrimidinyl, pyrimidinyl, thienyl, pyirolyl, pyrazolyl, 
5 thiazolyl, oxazolyl, isoxazolyl, pyrazinyl, pyiidoimidazolyl, benzimidazolyl, benzofuranyl, 
benzothienyl, indolyl, benzothiazolyl, benzotriazolyl, benzisoxazolyl, benzisothiazolyl, 
indazolyl, indolizinyl, isobenzofuranyl, quinazolinyl, imidazopyiidinyl, pyrazolopyridmyl, 
indolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl and isoindolinyU where each is 
optionally substituted by one or more groups independently selected firona nitro, 

10 trifluoromethyl, trifluoromethoxy, halo, C^alkyl (optionally substituted by one or more 

fluoro), C2-4alkynyl, heteroaryl, -OR^, cyano, -NR^R^^, ^ONR^^^ and -NR^COR*^; or B is 
vinyl or ethynyl optionally substituted by Ci-4alkyl. In a preferred aspect B is .bicyclic aryl, 
bicyclic het^aryl or bicyclic heterocyclyl optionally substituted by one or more groups 
independently selected fromnitro, trifluoromethyl, trifluoromethoxy, halo, cyano, Ci.4aU!yl 

15 (optionally substituted by R^ or Ci^alkoxy, or one or more halo), C2^alkenyl (optionally 
substituted by halo or R^, C2-4allcynyl (optionally substituted by halo or R^, Ca^cycloalkyl 
(optionally substituted by R^ or one or more halo), C5-6cycloalkenyl (optionally substituted by 
halo or R^), aryl (optionally substituted by halo or C^alkyl), heteroaryl (optionally substituted 
by halo or Ci.4alkyl), heterocyclyl (optionally substituted by Ci.4alkyl), -SR^\ -SOR^\ 

20 --SO2R", -SOzNR^R^^ --NR^SOiR", -NHCONRV^ -OR^ -NRV^ -CONR and 
-NR^COR^^; or B is phenyl, pyridyl or pyrimidinyl substituted at the 2- and 5 positions 
(whereby the 1-position is the atom by which B is bonded to (CR*^CR*^)t ) by groups 
independently selected from nitro, trifluoromethyl, trifluoromethoxy, halo, cyano, Ci^alkyl 
(optionally substituted by R^ or Ci-4alkoxy, or one or more halo), C2-4alkenyl (optionally 

25 substituted by halo or R^), C2.4alkynyl (optionally substituted by halo or R^), Cs^cycloalkyl 
(optionally substituted by R^ or one or more halo), Cs^cycloalkenyl (optionally substituted by 
halo or R^), aryl (optionally substituted by halo or Ci-4alkyl), heteroaryl (optionally substituted 
by halo or Ci^alkyl), heterocyclyl (optionally substituted by Ci-4alkyl), -SR", -SOR", 
-nS02R'\ -S02NRV^ -'NR^SOiR^S -^CONR^^^ -OR^. -NRV^ -<:ONrV^ and 

30 -NR^COR*^. In a preferred aspect B is bicyclic aryl, bicyclic heteroaryl or bicyclic 

heterocyclyl optionally substituted by one or more groups independently selected j&om nitro, 
trifluoromethyl, trifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by R^ or 
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Ci^alkoxy, or one or more haIo)» Ca^alkeiiyl (optionally substituted by halo or R^, 
Ci^alkynyl (optionally substituted by halo or R^, Cs^cydoall^l (optio nally substituted by R^ 
or one or more halo), Os^jcycloalkenyl (optionally substituted by halo c r R^, aryl (optionally 
substituted by halo or CMalkyl), heteroaryl (optionally substituted by halo or Ci-4alkyl), 
heterocyclyl (optionally substituted by Ci^alkyl), -.SR", -nSOR^\ -SO:R^\ -SOiNR^^^ 
--NR^S02R", -NHGONR^^^, ^R^ -NR^^^, -COIWI^^*^ and -NR- ( 



COR^^ In a further 
aspect B is quinolin-^-yl, naphth-l-yl, 2-methyIquinolin-4-yl, 3-methyl laphthyl, 
7-methylquin61in-5-yl, 6-methyIquinolin-8-yl, 7-methylisoquiholin-5-y , 6-methylthieno[2,3- 
2^]pyridyl, 5-methylthieno[3^-*]pyridyl, 2-methyl-l,8rnaphthyridinyl, 5 - 
10 trifluoromethylquinolin-4-yl, 2-ethynylquinolin-4-yl, 7-chloroquinoUh^ >-yl, 7^fluoro-2- 
methylquinoUn^-yl, 2-methyl-JV^oxoquinolin-^ 5-fluoro-2- 
niethyIquinolin-4-yl, 2,5-dimethylpyridin-4-yl, 2,5-dimethylphenyl, 2,5 diflubrophenyl, 2,3- 
methylenedioxyphenyl, 3,4-methylehedidxyphenyl, 5-flubro-2-me^ ^diriyl, 1- 
methylquinolinyl/7-chloroquinoUn-4-yl/8-chIoroqum^ 5- 
15 methylthieno[2,3-d]pyrimidin-4-yl, 7-methylthieno[3,2-d]pyrinudin-4->l, 8-fluoroquinolin-4- 
yl; 6-fluGfoquih6iin-^ iZ-methylqiiinoUn-^^^ ialiri-4-yl, 1^6- 

naphth3ittdin--4^yl, ^ 2-chlotx)-5- 
fluorophenyl, vinyl, etHynyl, prop-l-enyl, prpp-l-ynyl or but-1 -ynyl. Jn another aspect of the 
inventibn B; is a group selected from aiy Where each gro ip is bptipnally 

20 substituted by one or more groups indepehflently selected hialo, Ci iallq^l (optionally 
substituted by one or more halo), C2-4alkenyl (optionally substituted by ] lalo) and C2-4alkynyl 
(optionally substituted by halo); or B is G2-4alkenyl or C2r4alkyriyl, each being optionally 
substituted by a group selected from C i^alkyl, Ca-^cycloalkyl, aryl, hete x>aTyl^ heterocyclyl 
which group is optionally substituted by one or more halo, nitro, cyano, trifluorpmethyl, 
25 trifhioromethoxy, -^0NR^!^,;-S02R?\ ^GbNR^^^ -Ni i^^SC^"i C^alkyl 

and CMdlkoxy; provided that when t is 0 and B is monocyclic aryl or ixiohocyclic heteroar^ 
then the monocyclic ffoytp that is B is substituteid on the carbon or xdtroi »;en ac^ aoent to the 
atom to which tiie oxygen is attached, by a substituent group described i bove. &i another 
aspect of the invention B is a group selected from quinolinyl, pyddyl an< I phenyl where each 
30 group is optionally substituted by one or more methyl, trifluoromethyl , t ifluoromethoxy, or 
halo. In another aspect B is C2^alkenyl or C2^alkynyl optionally substituted by 
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Ci.4aIJcyl, Cs-ecycloalkyl or heterocyclyL In a further aspect of the invention B is 2- 
inethylquinolin-4-yl, 2,5-diniethylphenyl or 2,5-diniethylpyrid-4-yL In yet another aspect B is 
2-methylquinolin-4-yl or 2,5-diniethylphenyl. In a further aspect B is 2-methylquinolin-4-yl, 

In one aspect of the invention is hydrogen or Ci^alkyl optionally substituted by 
5 halo, hydroxy or Ci-4alkoxy, In another aspect is hydrogen or methyl. 

In one aspect of the invention R^ is hydrogen or methyl. 

In one aspect of the invention R^ is hydrogen, methyl, ethyl, propyl or phenyl. In 
another aspect R^ is hydrogen. 

In one aspect of the invention R^ and R^ together with the nitrogen or carbon atoms 
10 and carbon atom to which they are respectively attached form a 2,2-dimethyIthiomorpholine, 
pip^dine, pyrrolidine, piperazine, morpholine, cyclopentane or cyclohexane ring. 

In one aspect of the invention R^ and R"* together with the carbon atom to which they 
are attached form a piperidine, pyrrolidine, tetrahydrof uran or tetrahydropyran ring. In one 
aspect of the invention R^ and R'* together form a pyrrolidine ring or a tetrahydro-2H-pyran 
15 ring. 

In one aspect of the invention R^ and R^ together with the carbon atoms to which they 
are attached form a piperidine or pyrrolidine ring optionally substituted by methyl. In another 
aspect R^ and R^ together with the carbon atoms to which they are attached form a piperidine 
ring substituted by methyl 

20 In one aspect of the invention R^ and R^ together with the carbon atoms to which they 

are each attached and (CR^R^)a form a piperidine, pyrrolidine, piperazine, morpholine, 
tetrahydrofuran, tetrahydrpyran, cycloh^ane or cyclopentane ring. In another aspect R^ and 
R'^ together with the carbon atoms to which they are each attached and (CR^R^ form a 
piperidinyl, pyrrolidinyl, piperazine or morpholine ring. In a further aspect R^ and R"' together 

25 with the carbon atoms to which they are each attached and (CR^R^n form a tetrahydrofuran, 
cylohexane or cyclopentane ring. 

In one aspect R^^ is hydrogen or methyl. 

In addition to the preferred values of Y\ Y^ z, n, t, R^ R^, R^ R'', R^^ and R^^ 
30 mentioned above in relation to a compound of formula Q), QA) or (DB), other preferred values 
of W, V, B, R^. R*, R^ and R^ for a comi>ound of formula OB) are as follows. These values 
may also be used where appropriate witti any of the definitions, claims or embodiments 
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groups independently 



defined hereinbefore or hereinafter. 

In one aspect of tiie invention W is NR^ . 

Jn one aspect of tfie invention V is SO2. In another aspect V is 20> 
In one aspect of the invention, B is a group selected from aryl, 1 eteiroaiyl and 
5 heterocyclyl where each group is optionally substituted by one or more 

selected from nitro, trifluoromethyl, trifluoromethoxy, halo, Ci^alkyl (optionally substituted 
by one or more halo), C2^kynyl, heteroaryl, cyano, -NR^R^^. ^CONR^'^ and 
-NR^COR*^ or B is C2-4aIkenyl or C2-4alkynyl optionally substituted by Cualkyl, 
CaificycloalkyI or heterocyclyl; provided that when t is 0 such that B is i lirectly attached to the 
10 oxygen atom shown in formula (EB) and B is monocyclic aiyl or monoc yclic heteroaryl and n 
is 0 then the monocyclic group that is B is substituted on One of the atx>: hs adjacent to tho 
atom to which the oxyg;en is attached, by a group selected from those li rted in the definition of 
B which optionally substitute B;^^^^fo of the invention B is a group selected from aryl 

and heteroaryl where each group is optionally substituted by one or mo:e groups 
15 independently selected fixjin halo, Ci4alkyl (optionally substituted by o le or more halo), C2- 
4aJkenyl (optionaUy ^s^^^ and C2-4alkjrnyl (optionaUy : stituted by halo); or B 

is C2-4alkenyl or C2ui9lkynyii each beinjg optionally substituted by a grot ip selected ^m Cj. 
4diqrl, C3-6cycloalky^ aiyl, het^niaryl, heterocyclyl whereby this group s optionaUy 
substituted by one or more halo, nitro^ cyano, trifluorbmeti^yl, trifluordi lethoxyi?^ONHR^ - 

20 com^y-^ 

-MR'S02R", Ci:4alkyl an^ Ci^alkoxy; provided ttiat when t is 0 and B is monocyclic aryl or 
monocyclic heteroa^l then the monocyclic group that is B is substitutec 1 on the carbon atom 
adjacent to the atom to which the oxygen is attached, by a substituent gi oup described above. 
In another aspect, B is phenyl, naphthyl, pyridyl, imidazbiyl, quinolinyl, 

25 isoquinolinyi; thienppyridyl, naphthyridinyl, 2,5-methylenedioxyphenyl 

methylenedioxyphenyl, tliienopyrimidinyl, p>timidin)4, thienyl, pynply , pyrazolyl, thiazolyl, 
oxazol^, isoxazolyl, pyrazinyl, pyridoimidazolyl, benzimidazolyl, benz ^fiuaiiyl; 
benzothienyl, indolyl, benzothiazolyl, benzotriazolyl, benzisoxazolyl, b misothiazolyl, 
indazolyl, indolizinyl, isobenzofuranyl, quinazolinyl, imidazopyridinyl, pyrazolopyridinyl, 

30 indolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl and isoindoUnyl , where each is 
optionally substituted by one or more groups independently selected froi n nitro, 
trifluoromethyl, trifluoromethoxy, halo, Ci^alkyl (optionaUy substituted by one or more 



cinnolyl, 
3,4- 
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fluoro), Cz^alkynyl, heteroaiyl. -OR^, cyano, -NR^*^, -CONRV® and -NR^COR^^ or B is 
vinyl or ethynyl optionally substituted by Ci-4all£yl, provided that t is 1 . in a further aspect B 
is quinolin-4-yl, njqphthyl, 2-methylquinolin-4-yl, 3-methyliu^hthyl, 7-methylquinolin-5-yi, 6- 
methylquinolin-8-yl, 7-niethyIisoquinolin-5-yl, 6-methylttrieno[2,3-fc]pyrid)^ 5- 
5 methylthieno[3^-i>]pyridyl, 2-methyl-l,8-naphthyridinyl, 2-trifluoiomediylquinolin-4-yl, 2- 
ethynylquinolin-4-yl, 7-chloroquinolin-5-yl, 7-fluoro-2-methylquinolin-4-yl, 2-niethyl-iV- 
oxoquinolin-4-yl, 3-methylisoquinolin-l-yl, 5-jfluoro-2-methylquinolin-4-yl, 2,5- 
dimethylpyridin-4-yl, 2,5-dimethylphenyl, 2.5-difluorophenyl, 5-fluor<>-2-methylphenyl, 2,3- 
methylenedioxyphenyl, 3,4-inethylenedioxyphenyl, 5-fluoro-2-methylpyridinyl, 1- 
10 methylquinolinyl, 7-chloioquinolin-4-yl, 8-chloroquinolin-4-yl, 6-chloroquinolin-4-yl, 5- 
niethylthieno[2,3-ifipyriniidin-4-yl, 7-methylthieno[3,2-d[Jpyriniidin-4-yl, 8-fluQioqainolin-4- 
yl, 6-fluoroquinolin-4-yl, 2-methylquinolin-4-yl, 6-chIon>-2-me1iiylquinolin-4-yl, 1,6- 
naphthyridin-4-yl, thieno[3,2-&]pyiid-7-yl, 2-chloro-S-flaoiophenyl, vinyl, ethynyl, prop-1- 
enyl, prop-l-ynyl or but-l-ynyl. Li one aspect B is a group selected from bicyclic aryl, 

15 bicyclic heteroaryl and bicyclic heterocyclyl, where each group is optionally substituted by 
one or more groups independently selected from nitro, trifiluoromethyl, trifluoromettioxy, 
halo, cyano, Ci.4alkyl (optionally substituted by R* or one or more halo), Ci-^alkenyl 
(optionally substituted by halo or R^), C2utalkynyl (optionally substituted by halo or R'), 
Ca^cycloalkyl (optionally substituted by R' or one or more halo), Cs^cycloalkenyl (optionally 

20 substituted by halo or R^), aryl (optionally substituted by halo or Ci^talkyl), heteroaryl 

(optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by d^alkyl), 
-SR". -SOR", -SO2R". -S02NRV^ -NR'SOzR". -NHCX)NR'R^^ -OR*. -NR'R"', 
-CONR*r'° and -NR'COR*"; or B is Cz^alkenyl or C^alkynyl, each being optionally 
substituted by a group selected from Ci-^alkyl, Ca^scycloalkyl, aryl, heteroaryl, heterocyclyl 

25 which group is optionally substituted by one or more halo, nitro, cyano, tdfluoromeHiyl, 

tidfluoromethoxy, -CONHR^ -CONR'^*", -SO2R", -SOzNR^'", -NR'SOsR", Ci^ialkyl or 
CMalkoxy. Li another aspect B is quinolin-4-yl, naphthyl, 2-methylquinolin-4-yl, 3- 
methylnaphthyl, 7-methylquinolin-5-yl, 6-methylquinolin-8-yl, 7-methylisoquinolin-5-yl, 6- 
methylthieno[2,3-b]pyridyl, 5-methylthieno[3,2-b]pyridyl, 2-methyl-l,8-naphthyridinyl, 2- 

30 trifluoromethylquiiK)lin-4-yl, 2-ethynylquinolin-4-yl, 7-chlaroquinolin-5-yl, 7-fluoro-2- 
methylquinolin-4-yl, 2-methyl-iV-oxoquinolin-4-yl, 3-methylisoquinoIin-l-yl, 5-fluoro-2- 
metiiylqwnolin-4-yl, 2,3-methylenedioxyphenyl, 3,4-mBtiiylenedioxyphenyl, 1- 
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methylquinolinyl, 7-chloroquinolin-4-jd, 8-chlordquinolin-4-yl, 6-cMoic)quinolm-4-yl, 5- 
methylthieno[23-4pyrixnidin-4-^, 7-methylthieno[3,2-^pyriimdin-4-yl, 8-fluoioquino]in-4- 
yl, 6-flUoioqiiinolin-4-yl, 2-methylquinolin-4-yl, d-cMon)-2-inethylquiiiolin-4-yl, 1,6- 
naphthyridin-4-yI, thieno[3,2-fe]pyrid-7-yl, vinyl, ethynyl, prop-l-enyl, >rop-l-ynyl or but-1- 
5 ynyl. In another aspect of the invention B is a group selected from qu nolinyl, pyridyl and 
phenyl where each group is optionally substituted by one or more meth; fU trifluoromethyl, 
trifluoromethoxy, halo or isoxazolyl provided, that when n is 0 and tisV, pyridyl or phenyl are 
substituted in the carbon atom adjacent to the atom to which the oxygei i is attachedv Jn a 
further aspect of the invention B is 2-niethylquinolin-4-yl, 2,5-dimethyl phenyl or 2,5- 

10 dimethylpyrid-4~yL In yet another aspect B i^ 2-methyiquiholiii-4-yl* 

In one aspect of the invention ahd R^ together with the nitxoden and carbon atoms 
to which they are respectively attached form a saturat 4- to 6-menibeied rinjg optionally 
containing a fiuther heteroatom group selec O, S or SO2. n another aspect 

and R^ together with the nitrogen and carbon a to which they are n spectively attached 

15 form a saturated 5- to 6-membered ring optionally substituted on carbon " 

or Gi,4aIkoxy; W a^ aspect R- atid R^ tp)^^ with the nitrogen and caifoon atoi^ 
which they are respebtiyely attiaiphed^^^^^ saturated 5- to 6-membered ring i.e pyrrolidinyl or 
piperidinyi. J 

20 A preferred class of compound lis of fonbuia (][A) w^ 

YVand Y^ ate both p; 
zisNR^ 

nisOorl; 

■• ■ i- '. ^ ■ . . 

W is NR^, GR^R^ 0r a bbn^; 
25 Vism'^C(==0); 
> '.tis-l;- 

B is a group selected ironi aryl, heteit^ 

substituted by one or more groups independently selected from nitro, 
trifluoromethoxy> halo, cyano, CMalkyl (optionally substituted by R^ or 
30 more halo), C2-4alkenyl (optionally substituted by halo or R^, C2^alkynj/1 
substituted by halo or R^, CB-^cycloalkyl (optionally substituted by R' 
Cs^cycloalkenyl (optionally substituted by halo or R^, aryl (optionally 



group is optionally 
trij^uoromethyl, 
Ci^alkoxy one or 
(optionally 
one or more halo), 
I substituted by halo or 



cr( 
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Ci.4alkyl), heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally 
substituted by C,^alkyl), -SR^\ -SOR", -SO2R". -S02NR^^\ -NR^SOaR^", - 
NHCONRV, -OR^ -NRV**, -CONRV" and -NR'COR^**; or B is C2^alkenyl or C2. 
^aUgmyl, each being optionally substituted by a group selected from Ci^ialkyl, Ca^scycloalkyl, 
5 aiyl, heteroaryl and heterocyclyl whereby this group is optionally substituted by one or more 
halo, nitro, cyano, trifluorometiiyi trifluoromethoxy, -CONHR', -CONR'R^^ -SOjR", - 
S02NR*R^°, -NR'SOaR", C,^alkyl orCi^oxy; 
R* and R^ are independently hydrogen or methyl; 
is hydrogen, methyl, ethyl, propyl or phenyl; 
10 R^, R^ R^, R^ R^, R^^ R^^ R^^ and R^^ are independently hydrogen or methyl; 
R^^ is methyl; 

R^ is hydrogen or a group selected from Ci^allQrl, C3-7cycloalkyl, aryl, heteroaryl or 
heterocyclyl which group is optionally substituted by heterocyclyl, aryl and heteroaryl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
15 and/or on its optional substituent by one or more substitutents independently selected from 
halo, cyano, C^u^allcyl,-COCwaUcyl,-OR2^-NR^>R^,-^ -NR^^COR^, - 

NR^^COjR^ and ^CONR^^R^^ 

or R^ and R^ together with the carbon atoms to which they are each attached and iCR^\ 
form a piperidine, pyrrolidine, piperazine, morpholine, tetrahydrofuran, tetrahydropyran, 
20 cyclohexane or cyclopentane ring; 

R^^ is hydrogen, methyl, ethyl, phenyl or benzyl 

R^ is hydrogen, methyl, ethyl, terr-butyl, phenyl or benzyl. 

Another prefOTed class of compound is of formula (lA) wherein: 
25 and are both O; 
zisNR*^; 
n is 0 or 1; 

W is NR\ CR^R^ or a bond; 
VisNR^^SCb; 
30 tisl; 

B is phenyl, naphthyl, pyridyl, imidazolyl, quinolinyl, cinnolyi, isoquinolinyl, thienopyridyl, 
naphthyridinyl, 2,5-methylenedioxyphenyl, 3,4-methylenedioxyphen^, thienopyrimidinyl. 
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pyrimidinyl, thienyl, pytrolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazoly 
pyridoiinidazolyl, benzimidazolyl, benzofiiranyl, benzoAienyU indoly] , benzothiazolyl, 
benzotriazolyl, benzispxa^^ benzisothiazplyl, indazqlyl, indoliziny 
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,pyrazinyl. 



, isobenzofuranyl» 



qmnazolinyl, imidazopyridinyl, pyrazolopyridinyl, indolinyl, tetrahydr<)quinolinyl, 
5 tetrahydroisoquinolinyl and isoindolinyl, where each is optionally substituted by one or more 
groups independently selected from nitro, trifluoromethyl, trifluoromet loxy. halo, Ci^alkyl 
(optionally substituted by one or more flupro), C2-4alkynyli heteroaryl, -OR^, cyano, -NR^*°, 
--CONR^R^^ ^ :7NR^COR^^; or B is vinyl or ethyiiyl optionally subs ituted by Ci^alkyl; 
R^ and R^ are iri(iepe 
10 R^ishydrbgen>^hieth^^ 

R*, R?, R? ■ R?; Ife R^ and}^? are independently hydrogen methyl; 

R^is hydrogert^ora grou^ from Ci-4alkyl, arylGMallg^;heteroiirylCi-4all^ 

heteix)cyclylCi^alkyl, aryl, heteroaryl, heteirocyciyi and Ca-sPycloalkyl^ > vhere the group is 



optionally substituted by cywio, Ci^alkyl, halo, -pR-^ -COaR^' and -NR'^'G^ 
15 or R^ and R^ toge^ the caibon atom? to^ chpd and (CR^\ 



»21 



1 22. 



foiin a pipendine,- pyn^ 

' iexane^c^^ 



R/ ^ is hydrog^ri^in^^ pheiiyl or benzyL 



R^iis hydrogerG^i^^ pOiyi^^ter^^ 



20 



Ahotiiei^prefebi^ claiss of compound is of formula (lA) wh»eii]|: 
ahd T^ areiic^ 

nisb or l;^^^^^ V ^ 
25 Wis NR*,0^ 

B is bicyclic aryl» bicyclic hete^roaryl or bicyclic heterocyclyl optionally 
more groups independently selected fix>m. nitre, tiifluoromethyl,^^t^ >methoxy, halo, 
30 cyano, Ci^alkyl (optionally substituted by R^or Ci-4alkoxy, or onP or m ore halo), e2-4alkenyl 
(optionally substituted by halo or R^, C2-4alkynyl (optionally substitutes L by halo or R^, C3- 
fiCycloalkyl (optionally substituted by R^ or one or more halo), C5-6cyclo ^Ikenyl (optionally 



tetrahydropyran. 



mbstituted by one or 
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substituted by halo or R^), aryl (optionally substituted by halo or Ci^alkyl), heteroaryl 
(optionally substituted by halo or Ci-4alkyl), hetcrocyclyl (optionally substituted by Ci-4alkyl), 
-SR", -SOR'\ -^02R*\ -SQzNR^^^ -NR^S02R^\ -NHCONRV^ -OR^ -NR^R^^ - 
CONR^R*^ and -NR^COR^®; otB is phenyl, pyridyl or pyrimidinyl substituted at the 2- and 5 
5 positions (whereby the 1-position is the atom by which B is bonded to (CR*^CR^^)t ) by 
groups independently selected j&:om nitro, trifluoromethyl, trifluoromethoxy, halo, cyano, Cu 
4alkyl (optionally substituted by R^ or CMalkoxy, or one or more halo), Ca^alkenyl 
(optionally substituted by halo or R% Ca^alfcynyl (optionally substituted by halo or R^), C3- 
ficycloalkyl (optionally substituted by R^ or one or more halo), Cs-ecycloalkenyl (optionaDy 

10 substituted by halo or R^, aryl (optionally substituted by halo or Ci^alkyl), heteroaryl 

(optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by Ci^kyl), 
-SR", -SOR", -SO2R", -^OaNR^^^ -NR^S02R'\ -NHCONRV^ -OR^ -NRV^ - 
CONR^R^^ and ^NR^COR^^; 

and R^ are independently hydrogen or methyl; 

15 R^ is hydrogen, methyl, ethyl, propyl or phenyl; 

R^ R^, R^, R^, R^, R^^ R^^. R*^ and R*^ are independently hydrogen or methyl; 
r" is methyl; 

R*^ is hydrogen or Q^kyl optionally substituted by halo, hydroxyl, Ci^alkoxy or amino; 
or R^ and R^ together with the carbon atoms to which they are each attached and (CR^R^n 
20 form a tetrahydrof uran, cyclohexane or cyclopentane ring. 



Another preferred class of compound is of formula (lA) wherein: 
and arc both O; 
zisNR^ 
25 nisOorl; 

W is NR\ CR^R^ or a bond; 

VisNR^^SOa; 

tisl; 

B is a group selected from quinolinyl, pyridyl and phenyl where each group is optionally 
30 substituted by 1 or 2 methyl, tnfluoromethyl, trifluoromethoxy or halo; 
R* and R^ are independently hydrogen or methyl; 
R^ is hydrogen, methyl, ethyl, propyl or phenyl; 



wo 2004/D24715 



i 



/GB20a3/()03907 



-34- 



R^ R^, R*^, R*, R", R" and R*^ arc independently hydrogen or methyl; 
r'^ is hydrogen, methyl or ethyl; 
or R^ and R^ together with the carbon atoms to which tiiey arc each atXi ched and (CR^^ 
form a tetrahydrofuran, cyclohexane or cyclopentane ring; 



A preferred class of compound is of the formula (IB) whercin: 
and arc both O; 
zisNR*; 
nisOorl; 
10 Wis NR^ 
VisS02; 
t is 0 or 1; 

B is a group selected from aryl, heterdaryl and heterocyclyl where each 



substituted by one or more groups iridependeritly selected from hitro, tr ifluoromethyl. 



15 trifluoromethoxy, halo, Ci-4alkyl (optionally substituted by one ormoK ; : 
heteroarylv-C^ 

C2-4ailkyhyi Qp^^ substitufed by^^ pirovided that 

when t is 0 such that B is directly atteched to the oxygen atom shown in fom B 
is monocyclic aiyl or monocyclic tieterpjuryl; and n is 0 then the monocj cUc group that is B is 

20 substituted bn one of the atom^ adjacent to the atom to which the oxygi & is attached, % a 
group selected from those listeid above in the definition of B which opt pnally substitute B; 
R^ and R^ togetfier with the nitrogen and carbon atoms to which they aae respectively attached 
form a saturated 4- to 6-niembered ring optionally containing a furt^ 
selected from, NHi O, S or S(^^ 

25 R^ R^ R^, R^ R^ R^^, R^^ and R^^ are independently hydrogen or methyl; 
r'' is hydrogen or a group selected from Ci^alkyl, Ca^Tcycloalkyl, aryl, 
heterocycl^. where the group is optionally substituted by heterocyclyl, Jiyl and heteroaryl; and 
whercin the group from which R^ may be selected is optionally substiti ited oh the group 
and/or on its optional substituent by one or morc substitutents independently selected from 

30 halo, cyano, C^alkyl, -COCMalkyl, --OR^\ -NR^^^^^ -NBp^COR^, - 

NR^^COzR^ and-CONR^^R^; and 
R^Ms hydrogen, methyl, ethyl, phenyl or benzyl; 



group is optionally 



halo), C2-4alkynyl, 
is Ca^k^ylor 



leteroatom group 



tieteroaryl or 
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R is hydrogen, methyl, ethyl, tert-hutyl, phenyl or benzyl 

Another preferred class of compound is of the fomiula (IB) wherein: 
and arc both O; 
5 zisNR^ 
nis Oor 1; 
WisNR^ 
V is SO2; 
tis 1; 

10 B is phenyl, naphthyl, pyridyl, imidazolyl^ quinolinyl, cinnolyl, isoquinoUnyl, thienopyridyl, 
naphthyridinyl, 2,5-methylenedioxyphenyl, 3,4-rnethylenedioxyphenyl, thienopyrimidinyl, 
pyrimidinyU thienyl, pyrrolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl, pyrazinyl» 
pyridoimidazolyl, benzimidazolyl, benzofuranyl, benzothienyl, indolyl, benzothiazolyl, 
benzotriazolyl, benzisoxazolyl, benzisothiazolyl, indazolyl, indolizinyl, isobenzofuranyl, 

15 quinazolinyl, imidazopyridinyl, pyrazolopyridinyl, indolinyl, tetrahydroquinolinyl, 

tetrahydroisoquinolinyl and isoindolinyl, where each is optionally substituted by one or more 
groups independently selected from nitro, trifluoromethyU trifluoromethoxy, halo, Ci^alkyl 
(optionally substituted by one or more fluoro), C2-4alkynyl, heteroaryl, -OR^, cyano, -NR^R^^ 
-CONR^R^*^ and -NR^COR^^; or B is vinyl or ethynyl optionally substituted by CMalkyl; 

20 R^ and R^ are together with the itrogen and carbon atoms to which they are respectively 

attached form a saturated 5- to 6-membered ring optionally substituted on carbon by Ci-4allqrl, 
fluoro or Ci^alkoxy; 

R^, R^, R^ R^, R^, R^^, R^^ and R^^ are independently hydrogen or methyl; 
R'' is hydrogen or a group selected from Ci.4alkyl, tetrahydrofiiranyl, tetrahydropyranyl, 
25 pyrrolidinyl, piperidinyl, morpholinyl optionally substituted by one or more Ci^alkoxy, 
fluoro, -COCi-3alkyl or -SOaCi-aalkyL 



Another preferred class of compound is of the formula (IB) whercin: 
y and Y^ are both O; 
30 zisNR^ 
n is 0 or 1; 
WisNR^ 
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V is SO2; 
tis 1; 

B is a group selected from quinolinyl, pyiidyl and phenyl where each gx>up is optionally 
substituted by 1 or 2 methyl trifluoromethyl» trifluoromethoxy or halo; 
5 R* and together with the nitrogen and caibon atoms to which they a^ respectively attached 
form a saturated S- to 6-menlbered ring; 
R^ R^, R^ R^^ and R" are independently hydrogen or methyl; 
R^ is hydrogen, methyl or ethyl; 
R^^ is hydrogen, methyl, ethyl, phenyl and benzyl; 
10 R^ is hydrogen, methyl, ethyl, /erZ-butyl, phenyl and benzyl. 



In another aspect of the invention, preferred compounds of the i ivention are any one 



of: 



l-(4-methyl-2,5-dioxoinudazolidin-4-yl>iV-{4-[(2-m 
15 yl)methoxy]phenyi jmethanesulphona^ 

l-(4-etHyl-2,5-dibxoim 

yl)methQxy]phenyl )m!^an 

2H[24-dioxoimidazoUdin-4-yl)W-{4^[(2T^ 

yl)methoxy]phenyi }etiiane^ui|^^ 
20 iV-{4-[(2,5-dfimethylbeiizyl)ox 

yl)methanesulpli6natiiide 

iV"{4-[(2,5HjUmethylbenzyl)oxy]phenyI}-l-(4-e 

yl)methanesulphonamide 

7V^methyl-l-(4-methyl-2,5KiioxoimidazoUdin-4- {4-[(2-methylqui^olin-4- 
25 yl)methoxy]phehyl }methanesulphonamide (trifluoroacetic acid salt); 
iN^{4-[(2-methylquinolin-4-yl)methoxy]phenyl}-2,4H^ 
sulpihonaihide;-; 

A^-{4-[(2-methylquinolin-4-yl)methoxy]phenyl}-2,4-dioxO"l,3-d^ 
sulphonainide; 

30 iV^{4-[(2-methylquinolin-4-yl)methoxy]phenyl }-2,4-dioxo-7^^ 
9-sulphonamide; 
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5-[l-({4-[(2-methylquinoUn-4-yl)methoxylphenyl}sulphonyl)pyCT 
2,4-dione; 

5-(l-{4[(2-methylquinolin-4-yl)methoxy]benzoyl}pyrroUdin-2-yl 
5-[l-({4-[(2-methylquinolin-4-yl)methoxy]phenyl}sulphonyl)^^ 
5 2,4-dione; and 

(5/?)-5-methyl-5--[(2/f>l-({4-[(2-inethylqdnolin-4-yl)n^ 
2-yl]itnidazoline-2,4-dione. 

Preferred compounds of formula (lA) are: 
10 l-(4-methyl-2,5-dioxoimidazoKdm-4-yl>iSf- {4-[(2-methylquinolin^ 
yl)methoxy]phenyl}methanesulphonaiDide 

1- (4-ethyl-2,5-dioxoinaidazolidin-4-yl)-W'-{4-[(2-methylq 
yl)methoxylphenyI}methanesulphonamide 

2- (2,5-dioxoimidazoUdin-4-yl>A^{4-[(2-methylquinolin-4- 
15 yl)methoxy]phenyl}ethanesulphonaniide 

N- { 4-[(2,5-dimethylbenzyl)oxy]phenyl } - l-(4-methyl-2,5-dioxoiinidazolidin-4- 
yl)methanesulphonamide 

^-{4-[(2,5-^imethylbenzyl)oxy]phenyl}-l-(4-ethyl-2,5-dioxoimidazo 
yl)methanesulphonami de 
20 iV-methyl-l-(4-methyl-2,5-dioxoimidazoHdin-4-yl>JV^{4-[(2-^^ 
yl)methoxy]phenyl}methanesulphonamide (tiifluoroacetic acid salt); 
iV^{4-[(2-methylquinolin-4-yl)methoxy]phenyl}-2,4-dioxo-13-diaz^^^ 
sulphonamide; 

JV-{4-[(2-methylquinoUn-4-yl)methoxy]phenyl}-2,4-dioxo-1.3-diazaspk^ 
25 sulphonamide; and 

N~{4-[(2-methylquinoIin-4-yl)methoxy]phenyl } -2,4-dioxo-7-oxa-l ,3-diazaspi^ot4.4]nonane- 
9'-sulphonamide. 



Preferred compounds of formula (EB) are: 
30 5-[l-({4-[(2-me1hylquinolin-4-yl)methoxy]phenyl}sulphonyl)pyrroU^ 
2,4-dione; 
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5-ll<{4-[(2-methyIquinoUn-4-yl)methoxy]phenyl}sulphonyl)pip^ 
2,4-dione; and 

(5/?>5-methyl-5r[(2i?)-lK{4-[(2-methylquinoUn-4-yl)m 
2-yl]iinidazoline-2,4-dione. 



In another aspect the present invention provides a process for thr. 
compound of formula (lA) or (IB) or a pharmaceutically acceptable salt 
hydrolysable ester thereof wherein and are both O, z is NR* and I 
comprises converting a ketone or aldehyde of formula (IIA) or (JSB) intc > 
10 formula (lA) or (IB); 



preparation of a 
or in vivo 
is hydrogen, which 
a compound of 



R» R« 
formula (IIA) or (ilB) 



B — (CR«R")t-0' 

Scheme 1 



R« \^ 
fo)7iuda(IA) or (IB) 



es :er. 



arid titiereafter if ne^^ 

IS i) converting a compound of formula (lA) or (IB) into another compound I of tfie formula (lA) 
or (IB); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or w vivo hydrolysable 
The hydantbin can be prepared by a number of methods, for example; 

20 a) The aldehyde or ketone may be reacted with ammonium carbonaie 
cyanide in aqueous alcohols using the method of Bucherer and Bergs 
38,177)- 

b) The aldehyde or ketone could be first converted to flie cyanohydr in 
reacted with ammonium carbonate (jdienu Rev, 1950, 56, 403). 
25 c) The aldehyde or ketone could be converted to the alpha-amino nitrile 
reacted with ammonium carbonate or aqueous carbon dioxide or potassii^ 
by mineral acid (CAem. Rev, 1950, 56, 403). 
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-yljimidazolidine- 



ulphonyOpycrolidin- 



R^R4 HN^NH 



W 




R7* 



and potassium 
Heu C/iem., 1985, 

and then furdier 



and then either 
cyanate followed 
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R5 



A ketone or aldehyde of fonnula (HB) may be prepared by a process comprising 
converting a compound of formula (JJJB) (where R is Ci-ioalkyl and X is O or XR is NHOMe) 
into an aldehyde or ketone of fonnula QIB); 

XR 

formula (llIB) formUtei (IS) 

5 Scheme 2 

Suitable reagents for such a transfomiation are Grignard lea^nts of foimula R^MgX (where 
X is halo) to prepare ketones or diisobutylaluminium hydride in dichloromefhane at -78^ 
under an argon atmosphere to prepare aldehydes. 

A compound of fonnula (THB) can be prepared by reaction of a compound of formula 
10 (IVB) with a compound of formula (VB) or its salt under standard sulphonamide formation 
conditions (e.g. triethylamine in dichloromethane at temperatures from 0**C to 50°C); 



fonnula OVB) fonnula (VB) formula (tllB) 

Scheme 3 

Many compounds of formula (VB) are commercially available or can be easily prepared by 
15 the skilled p^on. The sulphonyl chloride of formula ^VB) can be prepared as outlined in 
Scheme 4 which comprises; 



B— (CR«RW),— OH 

formula (VI) 
or 

B— (CR'2R«3)j— X* 
fornmla (Vl*) 



B— (CR^W3)t— a 



iQrT 



fonnula (VIIB) 



B— (CR1W3),— O 



jTT 



o 



formula (IVB) 



Scheme 4 
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a) reactinjg the monosodium salt of 4-inercaptophenol with acetic 
Clienu Soc, 1956, 78, 854.) to yield S-(4-hydn)xyphenyl)ethanethioate; 

b) reacting S-(4-hydroxyphenyl)ethanethioate with an alcohol 
Mitsunobu type conditions or with a halide of formula (VI') (where X' 

5 deprotonation with a base such as sodium hydride, lithium bis(trimethy 
carbonate in a solvent such as dichloromethane, dimethylfonnamide, 
dimethyl sulphoxide at 0"C to l(XfC to give a compound of formula 

c) oxidising a compound of formula (VIDS) by bubbling chlorine 
die thiol ester in glacial acetic acid at temperatures from 0°C to room 

10 sulphonyl chloride of fomiula CIVB). 
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i nhydnde (/. Am. 



of formula (VI) under 
is halo) by 

silyl)amide or caesium 
tetrahydrofiiran or 
(VpS); and 
idas into a solution of 
te [nperature to yield the 



In another aspect the preisent invention provides a process for ftf 
compound of formula (IB) or a pharmaceutically acceptable salt or in vwo 
which process comprises coupling a sulphonyl chloride of formula (IVIi) 
15 formula (VmB) under standard siilphonamide foimation conditions anc 



B— (CR'W^-^ 



fonnula=(|VB) 




B— {CR«R«),— O 

Schemes 

Also provided is a process for Ihe preparation of an amine of formula (\fIIIB) as shown in 
20 Scheme 6 whichconipriscs 




formuta(XB) 




R9 fomiula (XIIB ) 



R7 ^^H" 



R« RB 



pteparatipn of a 
hydrolysable ester, 
with an amine of 
foilowedby 



R« n» 

formida (IXB). 




RS R» 
fonmura (VIIIB) 
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Scheme 6 

a) reacting a protected amino alcohol of formula (XB) with an oxidising agent to give a 
protected amino ketone or aldehyde of formula (XZB); 

b) reacting the ketone or aldehyde under hydantion fonnation conditions to give a 
5 protected amine of formula (XnB); and 

c) removing and adding protecting groups as required to yield an amine of focmula 
(VlUB). 

A sulphonamide may be obtained by reacting the hydantoin with a sulphonyl chloride, acyl 
chloride or activated ester. 
10 The amine of formula (VIHB) may also be obtained by a the process shown in scheme 6a 
which comprises the steps of: 



HO 



R6 Re 




R« R8 



PG n 



d) 



" R7 TYTn 



R6R6 formula (VniB) 
Scheme 6a 

a) reacting a protected amino acid with either an alcohol under non aqueous acidic 
15 conditions, or under basic conditions with an alkylating agent to provide the ester (where A is 
O), or reacting the acid with N, O-dimethlyhydroxylamine hydrochloride under standard 
amide coupling conditions, or by reacting with triphenylphosphine, carbon tetrabromide and 
triethylamine in dichlormethane for 10 to 60min (Synth. Commun., 1990, 20, 1105), to give 
an amide (where A is NH); 
20 b) reacting the ester or amide of step a) with a Grignard CR^MgX) or aU^llithium (R^Li) 
reagent, or reducing agents to provide eitiier the ketone or the aldehyde; 
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c) reacting the ketone or aldehyde from step b) under hydantion fofmation conditions to 
give a hydantoin; 

d) removing and adding protecting groups as necessary to yield an |unine of formula 
(VmB); 

5 A sulphonamide may be obtained by reacting the hydantoin with a sulphonyl chloride, acyl 
chloride or activated ester. 

There is also provided a process for the preparation of a c6n5)oiJid^^o^ 
which process comprises: 




.formute(Vl) 
fonnula(\iO 




NOo 



B— (CRi2Rl3)j 
formula pailA) 




? 

B— (CR«Ri^ 
formula p(;fVA) 



Scheme? 

a) alkylating 4-nitrophenol with a compound of fomiula (VI') 
(e.g/halo (CI or Br) or mesyl) by deprotoning with a base such as sodiucli 
bis(trimethylsilyl)amide or caesium carbonate in a solvent such as dichlc roinethane, 

1 5 tetrahydrofuran or dimethylsulphoxide at 0^ to 100^ or with a Mitsuh^bu 
compound of formula (VI) to yield a compound of formula QQIIA); 

b) reducing the nitro group of the compound of formula (XMA) 
SnQi/ HCI to yield a compound of formula (XIVA); then 



wherp X is a leaving group 
hydride, lithium 
lethane, 
reaction with a 

usifig e.g* ZM Hd or 
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c) forming the sulphonamide (when W is NR^) by reacting the compound of formula 
(XIVA) with SO2CI2 in dichloromethane at temperatures from -78**C to room temperature to 
forai a chlorosulphonamide intermediate followed by addition of an amine of formula (VIHA) 
using standard sulphonamide formation conditions, e.g. in dichloromethane with 

5 triethylamine; or 

d) forming the sulphonamide (when W is a bond or CR^R^) by reacting the compound of 
formula (XIVA) with SO2CI2 in dichloromethane at temperatures from -TS'^C to room 
temperature to form a chlorosulphonamide intermediate followed by addition of a hydantoin 
sulphonyl chloride of formula (XVA) using standard sulphonamide formation conditions, e.g- 

10 in dichloromethane with triethylamine. 

Further aspects of the invention include a process for preparing a compound of 
formula (tA) which when W is NR^ comprises: 




formula (VIHA) formula (lA) 

reaction of an amine of formula (VniA) with a suitable chlorosulphonamide intermediate 
15 under standard sulphonamide formation conditions (as described above in c)); or 
when W is a bond or CR^R^, comprises 




formula (XVA) formula (lA) 



reaction of a hydantoin sulphonyl chloride of formula (XVA) with a suitable 
chlorosulphonamide intermediate under standard sulphonamide formation conditions (as 
20 described above in d)); 
and thereafter if necessary: 

i) converting a compound of the formula (lA) into anottier compound of the formula (lA); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 
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An amine of foimula (VmA) naay be obtained by processes tha : are analogous to those 
shown in schemes 6 and 6a for the preparation of an amine of fommla i [VIDB) or its 
deprotected analogue* 

A sulphonyl chloride of formula (XVA) can be formed as follows: 




R« RB ^ 

O 

formula (XVIIA) 



fonnula(XVIIIA) 





fonnuta PCVIA) 



_ R« Ff ^ 

fcm^ formulapqxjX) 
■•Scheme 8 

The process of Scheme 

ia) transfciom be prepared by 

10 stradiard niethi^^ ihib^ 

uMng; for tefeample, tosyl tWpn mesyl chlpiide;!^ vijith triethylamine to 

yield a compound of f 6 
b) dispiacing^fi^ 

in tetrahydrofuran to a compkmnd of fe«^^ 
15 c) prptecting the hydantoin with a protecting group e.g. benzyl usiiijg benzyl bromide and 
sodium hydride iif iS^ 

e) treating the benzylthibeither of fomiula (?Q3i^ with cMorine :ga| in aqueous acetic 
acid to yield the sulphonyl chlbride of fdim 



20 A compound of formula 

on the hydantoin ditectly: The protecting group can be /err-butyloxycarbon; 
(Bn) or benzyloxycarbonyl (cbz). These can be removed by treatment y, 
or KCl in dioxane for the former or by treatment with palladium/hydrog m 



of protecting groups 
iyl(BOQ, benzyl 
ith trifluoroacetic acid 
for the latter two. 
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It will be appreciated that certain of the various ring substituents in the compoimds of 
the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
following the processes mentioned above, and as such are included in the process aspect of the 
5 invention. Such reactions and modifications include, for example, introduction of a 

substituent by means of an aromatic substitution reaction, reduction of substituents, alleviation 
of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are well known in the chemical art Particular examples of aromatic substitution 
reactions include the introduction of a nitro group using concentrated nitric acid, the 

10 introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 
using an alkyl haUde and Lewis add (such as aluminium trichloride) tmder Friedel Crafts 
conditions; and the introduction of a halogen group. Particular examples of modifications 
include the reduction of a nitro group to an amino group by for example, catalytic 

15 hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric 
acid with heating; oxidation of alkyltiiio to alkylsulphinyl or alkylsulphonyL 

It will also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 

20 skilled in the art. Conventional protecting groups may be used in accordance with standard 
practice (for illustration see XW. Green, Protective Groups in Organic Synthesis, John Wiley 

andjScms^ 1991), TTius Jf reactants include groups such as.amino, carboxy or hydroxy it may 

be desirable to protect ttie group in some of the reactions mentioned herein. 



25 group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or ferf-butoxycarbonyl group, an arylmethoxycarbonyl 
group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The 
deprotection conditions for the above protecting groups necessarily vary with the choice of 
protecting group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl 

30 group or an aroyl group may be removed for example, by hydrolysis with a suitable base such 
as an alkali metal hydroxide, for example lithium or sodium hydroxide, Altematively an acyl 
group such as a rert-butoxycarbonyl group may be removed, for example, by treatment with a 



A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
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an acyl group, for 
x^iiz6yl » of an 
he above protecting 
br example, an acyl 



suitable acid as hydrochloric, sulphuric or phosf^oiic acid or trifluoros cetic acid and an 
arylmethoxyciarbonyl group such as a: benzyloxycarbonyl group may be removed, for example, 
by hydrogenation over a catalyst such as palladium-on-carbon, or by in ^tment with a Lewis 
acid for example boron tris(trifluoroacetafe). A suitable alternative projecting group for a 
5 primary amino group is, for example, a phthaloyl group which may be ] emoved by treatment 
with an alkylamine, for example cUmethylanmio^^^ or with h /drazine. 

• A suitable protecting ^up for a hydroxy group is, for example 
exanijple an alkahoyl group such as acetyl; an aroyl group, for example 
arylmethyl group, for example benzyl. The deprotection conditions for 

Id groups will necessarily vary with the choice of protecting group. Thus, 

group such as ah alkanoyi or aii aroyl group may be iteniioved, for example, by hydrolysis with 
a suitable base such as an alldali metal^^^^h^ for example Uthium or sodium Hydroxide. 

Alternatively an arylmethyl group such as a benzyl group may be remo^ ed, for example, by 
hydrogenation over a catalyst such as pailadium-oh-Hjaibori; 

15 A suitaWe protecting group for a carboxy groupis, for example, an esterifying group, 

fof example a rhethy^ 

witiit;^ base sudi;^ ihay be 

removed; for example, by treatment with an acidj^ for example^aii orgahi c add suph as 
trifliioroacetic aSd, or for example a tenzyi grpup which maiy be lenxovjed, for example, by 
20 hydrogenation over a catalyst such as paUi^iiuni^ 
— - ; _ The protecting groups may be removed at any convOT^ stage : 
coriventional techniques well khpwh in the cheniical art. 



i n the synthesis using 



: As stated heieinbefore the compounds defined in the present invention possesses 

25 metailbproteinaises inhibitory actiyity, and in pardcuIar TACE inhibitor ' activity^ This 
property may be assessed, ifor exampile, usiiig the procedure.set out belo y. 



Isoteted Enzyme Assays 
~ Matrix Metalloproteinase family including for example MMP13> 
30 Recombinant hiraian proMMPl 3 may be expressed and purified 

Knauper et al. fV. Knauper et al., (1996) The Biochemical Journal 271 : 
The purified enzyme can be used to monitor inhibitors of activity as follows: 



as described by 
544-1550 (1996)]. 
: purified 
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proMMP13 is activated using ImM amino phenyl mercuric acid (APMA), 20 hours at Zl^'C; 
the activated MMP13 (1 1.25ng per assay) is incubated for 4-5 hours at 35^C in assay buffear 
(0. IM Tris-HCl, pH 7.5 containing 0. IM NaCl, 2QmM CaC12, 0.02 mM ZnCl and 0.05% 
(w/v) Brij 35 using the synthetic substrate 7-methoxycoumarin-4- 
5 yl)acetyl.Pro.I^u.GlyXeu.N-3-(2,4-dinitrophenyl>1^2,3-diatninopropionyl.^^ in 
the presence or absence of inhibitors. Activity is determined by measuring the fluorescence at 
Xex 328nm and Xem 393nm. Percent inhibition is calculated as follows: % Inhibition is equal 
to the [Huorescencepius inhibitor - Fluorescencebackground] divided by the [Fluorescenceniinus inhibitor 
- Fluorescencebackground]. 
10 A similar protocol can be used for other expressed and purified pro MMPs using 

substrates and buffers conditions optimal for the particular MMP, for instance as described in 
C. Graham Knight et al,, (1992) EEBS Lett. 296(3):263-266. 
Adamalvsin family including for example TNF convertase 



15 assessed using a partially purified, isolated enzyme assay, the enzyme being obtained from the 
membranes of THP-1 as described by K. M. Mohler et al., (1994) Nature 370:218-220, The 
purified enzyme activity and inhibition thCTeof is determined by incubating the partially 
purified enzyme in the presence or absence of test compounds using the substrate 
4',5-Dimethoxy-fluoresceinyI Ser.ProJLeu.Ala.Gln.Ala.Val.Arg.Ser.Ser.Ser.Arg.Cys(4-(3- 

20 succinimid-l-yl)-fluorescein)-NH2 in assay buffer (50mM Tris HCl, pH 7.4 containing 0. 1% 
(w/v) Triton X-100 and 2mM CaCb), at 26**C for 4 hours. The amount of inhibition is 
de termined as for MMP13_except Xex 485nm and Xem S38nm were used. The substrate was 
synthesised as follows. The peptidic part of the substrate was assembled on Fmoc-NH-Rink- 
MBHA-polystyrene resin either manually or on an automated peptide synthesiser by standard 

25 methods involving the use of Fmoc-amino acids and 0-benzotriazoH-yl-N,N,N*,N - 

tetramethyluronium hexafluorophosphate (HBTU) as coupling agent with at least a 4- or 5- 
fold excess of Fmoc-amino acid and HBTU. Ser* and Pro^ were double-coupled. The 
following side chain protection strategy was employed; Ser^(But), Gln^(Trityl), Arg^*^^(Pmc or 
Pbf), Sei^'^^'"(Trityl), Cys^^(Trityl). Following assembly, the N-terminal Fmoc-protecting 

30 group was removed by treating the Fmoc-peptidyl-resin with in DMF. The amino-peptidyl- 
resin so obtained was acylated by treatment for 1.5-2hr at 70^C vidth 1.5-2 equivalents of 4',5 - 
dimethoxy-fluorescein-4(5)-carboxylic acid [Khanna & Ulbnan, (1980) Anal Biochem. 



The ability of the compounds to inhibit proTNF-a convertase enzyme (TACE) may be 
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acid containing 5% 



, the product purified 
acid. The product was 



108 :156-161) which had been preactivated with diisopropylcarbodiimic e and 1- 
hydrpxybenzotriazole in DMF]. The dimethoxyfluoresceinyl-peptide \s as then simultaneously 
deprotected and cleaved £rom the resin by treatment with trifluoroacetic < 
each of water and trieUiylsilai^. The dimethoxyfluoresceinyl-peptide v as isolated by 
5 evaporation, trituration with diethyl eth^ and filtration. Tho isolated p( sptide was reacted with 
4-Q^-mrfeirnido)-fluQiescein in DMF containing diisopropylethylamine , 
by RP-HPLC and finialiy isolated by freezerdrying from aqueous acetic 
characterised by MALX)I-TOF MS and amino acid analysis. 

The compounds of this invention are active against TACE (caus&ng at least 50% 
10 inhibition) at less than lO^M, In particular compound lA gave 50% in ubition at 71nM and 
compound 2A gave 50%^^ i^^ 
Natural Substrates 

The activity of the compounds of the invention as inhibitors of ilggtecad degradation 
may be assayed qsihg:meth6^ 
15AX1998) Osteoarthritis^arid Carriage (1999) Journal of Biolo|ical Chemistry, 274_ 

Y10>, 6594^666r Tlie :>ixippunds to act as 

ihhibitbrs agam l>e deleriiuned by T/Ca^ston acid A; Bairett 

(1979) Xnal. fiiochei^ 

20 Inhibitioh of metalloproteinase activity in cell/tissue based activity 



Test as an agent to inhibit membrane sheddases such ^ TNF convertase 



detect] 



Thef abiUty of the compounds of this invention to inW 
TNF-a production may be assessed in THP-1 cells using an ELISA to 
essentially as described K, M. Mohier et al., (1994VNature 370:218-22(^ 

25 the processing or shedding of other membrane molecules such as those 

Hooper et aL^ (1997) Biochein. J. 321 :265-279 may be tested using app^priate 
with suitable antibodies to detect the shed protein; 
Tefit M an agent to Inhibit cell based invasion 

Hie ability of the conipound of this invention to inhibit the migi|ation 

30 invasion assay may be determined as described in A. Albini et al^^ (1987) 
42:3239-3245. 



processing of 
released TNP 
. In a similar fashion 
lescribed in N. M. 

cell lines and 



of cells in an 
Cancer Research 
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Test as an agent to inhibit whole biood TNF sheddase acfivitv 

The ability of the compounds of this invention to inhibit TNF-a production is assessed 
in a hunaan whole blood assay where LPS is used to stimulate the release of TNF-cu 160|il of 
hepadnized (lOUnits/ml) hmnan blood obtained from volunteers, was added to the plate and 
5 incubated with 20mJ of test compound (duplicates), in RPMI1640 + bicarbonate, penicillin, 
streptomycin, glutamine and 1% DMSO, for 30 min at 37°C in a humidified (5%C02/95%air) 
incubator, prior to addition of 20^.1 LPS (E. coll. 0111:B4; final concentration lOjig/ml). Each 
assay includes controls of neat blood incubated with medium alone or LPS (6 wells/plate of 
each). The plates are then incubated for 6 hours at ST'C (hunaidified incubator), centrifuged 

10 (2000rpm for 10 min; 4*^0 ), plasma harvested (SO-lOOjil) and stored in 96 well plates at - 
TO^'C before subsequent analysis for TNF-a concentration by ELIS A. 
Test as an agent to Inhibit in vitro cartilage degradatioii 

The ability of the compounds of this invention to inhibit the degradation of the 
aggrecan or collagen components of cartilage can be assessed essentially as described by K. 

15 M. Bottomley et al, (1997) Biochem J. 323:483-488, 

In vivo assessment 

Test as an anti-TNF agent 

The ability of the compounds of this invention as in vivo TNF-a inhibitors is assessed in the 
20 rat. Briefly, groups of female Wistar Alderley Park (AP) rats (90-100g) are dosed witij 
compound (5 rats) or drug vehicle (5 rats) by the appropriate route e.g. peroral (p.o.), 
intraperitoneal (i.p-)» subcutaneous (s.c.) 1 hour prior to lipopolysaccharide (LPS) challenge 
(30p.g/rat i.v.). Sixty minutes following LPS challenge rats ate anaesthetised and a terminal 
blood sample taken via the posterior vena cavae. Blood is allowed to clot at room temperature 
25 for 2hours and serum samples obtained. These are stored at -20^ for TNF-a ELIS A and 
compound concentration analysis. 

Data analysis by dedicated software calculates for each compound/dose: 
Percetit mhibition of TlSIF-ce= Mean TNF-a fyehicle controD - Mean TNF-a fTreated^ X 100 

Mean TNF-a (Vehicle control) 

30 Test as an anti-arthritic agent 

Activity of a compound as an anti-arthritic is tested in the coUagen-induced arthritis 
(CIA) as defined by D. K Trenfliam et al., (1977) J. Exp, Med. 146,:857. In this model acid 
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soluble native type II collagen causes polyarthritis in rats when achnini stercd in Fieunds 



incomplete adjuvant Similar conditions can be used to induce arthritis 



in mice and primates. 



a pharmaceutical 



:or topical 
suppositoiy, TTie 



Pharmaceutical Compositions 
5 According to a further aspect of the invention there is provided 

composition which comprises a compound of the formula (I), (lA) or C B), or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof , i s defined hereinbefore 
in assodatidh with;a pharmaceutically-acceptable dUudit or carrie^^ 

Hie comjposition maybe in a form suitable for oral administration, for example as a 
10 tabldt or capsule, for parenteral injection (including intravenous, subcu aneous, intramuscular, 
intravascular or mfusion) as a sterile solution, suspension or emulsiori, 
administration as an ointment or cream or for rectal administratioii as a \ 
composition inay also be in a form suitable for in^ 

In general the above compositions may be prepared in a conven ional manner using 
15 conventional exf^i^^ . ^ ^ 

. The pharrnaceutical compositions of this M will normally be admiiiistered to 

huinans sib that^^fo^^^^^^ a daily dow of 0.5 to 75 mg^jg body we^ig ht (aiid preferably 0.5 

to 30 mg/kg body wei^ This daily dose maLy be giveii in divided doses as 

necessary, the predse ainount of the coi^^ route cf adrnihistratibn 

20 depending on the weight, age and s» of the patient being treiated and bu the particular disease 
: .condition beinjg treated accottUnjg to principles^ 

Typically unit dosage forms will contain about 1 ihg to 500 mg i )f a compound of this 
invention: ' ' 

Therefore in a further aspect of the present inyention there is pre vided a compound of 
25 the formula CO* (JA) or CiB), or a pharmaceutically accqptable salt or in m*o hydrplysable ester 
thereof, as defined hereinbefoie, f or use in a inettibd of treatment of a wahn-bloodbd aiiimal 
such as in^ by tfaerapy. 

Also provided is a compound of the formula (I), (lA) br (IB), or 
^ acceptable salt or m vivo hydrolysable ester thereof ras defined hereinbe bre, for use in a 
30 method of treating a disease condition mediated by one cnr mbie metalloproteinase enzymes 
and in particular a disease condition mediated by TNF. 
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Further provided is a compound of the formula (I), (lA) or (IB), or a pharmaceutically 
acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore, for use in a 
method of treating inflammatory diseases, autoimmune diseases, allergic/atopic diseases, 
transplant rejection, graft versus host disease, cardiovascular disease, reperfusion injury and 

5 malignancy in a warm-blooded animal such as man. In particular a compound of the formula 
(T), (lA) or (IB), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, is provided for use in a method of treating rheumatoid arthritis, Crohn's 
disease and psoriasis, and especially rheumatoid arthritis in a warm-blooded animal such as 
man. Also provided is a compound of formula (T), QA) or OB), or a pharmaceutically 

0 acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore, for use in a 
method of treating a respiratory disorder such as asthma or COPD in a warm-blooded animal 
such as man. 

According to an additional aspect of the invention there is provided a compound of 
formula (I), (lA) or (IB) or a pharmaceutically acceptable salt or in vivo hydrolysable ester 
5 thereof, as defined hereinbefore, for use as a medicament Also provided is a compound of 
the formula (I), (lA) or (EB) or a pharmaceutically acceptable salt or in vivo hydrolysable ester 
thereof, as defined hereinbefore, for use as a medicament in the treatment of a disease 
condition mediated by one or more metalloproteinase enzymes and in particular a disease 
condition mediated by TNF-a. Farther provided is a compound of the formula (T), (lA) or 
0 ODB), or a phamiaceutically acceptable salt or in vivo hydrolysable ester thweof , as defined 

hereinbefore, for use as a medicament in the treatment of inflammatory diseases, autoimmune 
_ diseases, allergic/atopic_diseases,JransplantJxg^ection, graft^^ cardiovascular 
disease, reperfusion injury and malignancy in a warm-blooded animal such as man- In 
particular a compound of the formula (1), or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof, as defined hereinbefore, is provided for use as a medicament in the 
treatment of rheumatoid arthritis, Crohn's disease and psoriasis, and especially rheumatoid 
arthritis in a warm-blooded animal such as man. Also provided is a compound of the formula 
(I), (lA) or (IB), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, for use as a medicament in the treatment a respiratory disorder such as 
asthma or COPD in a warm-blooded animal such as man. 

According to this another aspect of the invention there is provided the use of a 
compound of the formula (I), (lA) or (EB), or a pharmaceutically acceptable salt or in vivo 
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hydrolysable ester thereof, as defined heieinbefore in the manufactuie < >f a medicament for use 
in the treatment of ia disease condition mediated by one^or more metall« >proteinase enzymes 
and in particular a disease pbnditioii mediateld by TNF-a in a warm-blc oded animal such as 
man. Also provided is the use of a compound of the fomiula (I), (lA) c r (IB), or a 
5 pharaiaceutically acceptable salt or m vjva hydrolysable ester thereof , a s defined hereinbefore 
in the manufacture of a medicament for use m^t^^^ treatment of inflaimx liatory diseases, 
autoinunune diseases; dlergic/atdjpic disea^ gral t versus host disease, 

caidiovascular di5e£U50^ as 
man. In particular the use of a compound of the formuM Qt), (lA) or (IE ), or a 

10 phaiinaceiitically acceptable s^^ in viyp hydrolysable ester thb]:eof;a3t defi^ 

is provided in the mahiif act^ in the treitmdat of r^ matoid arthritis, 

Crohn's disease aildl^ v ^ariii-Blooded animal 

such as man, E^irther provided is the use of a com (I^) or (IB), or a 

pharmaiceutically adceptaMe salt^ hydrolysable ester thereof, a ; defined hereinbefore 

15 inlhemanufabiuj^^ as 
iasthma or COPD in a w 
r A&orf 

method frfproduciri^^ effect in a warn^^ K>ded animaU such as 

mauiim ne^ 

20 ainotiht id^ Accdiii^ feattroro 

aspept of the invemtiot^ 
wariri-bl6b 

to said animal an r {IB). Apcording to 

this fiirthCT is pix>yided a irie^ ]bx)d of treating 

25 autoiiodrmme dise^ /ersus host dteease, 

ciardiovascular dikfase^ injury and m^ignancy^^^^^ »oded anhna^ such as 

miik^ in needof isuch beati^^which^^^ acinu^ (p^said^ ai iimial; an effective 

^ount of a cpmik)und of fbinid Also prpvidod is^^ a lethdci of treating 

rheumatoid arthritis, Crohn's^^d^ and psoriasis, and especially theuc latoid arthritis in a 

30 warm-blooded animal^ such as mian, in need of such treatment which coi nprises administering 
to said animal an effective amount of a compound of fdrmula (1), (lA) oi (IB). Further 
provided is a method of treating a respiratory disorder such as asthina or COPD in a 
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wann>-blooded animal, such as man, in need of such treatment which comprises administering 
to said animal an effective amount of a compound of formula (I), (JA) or (IB). 

In addition to their use in therapeutic medicine, the compounds of formula Q)> (^) <^ 
(JB) and their pharmaceutically acceptable salts axe also useful as pharmacological tools in the 
5 development and standardisation of in vitro and in vivo test systenis for the evaluation of the 
effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, 
monkeys, rats and mice, as part of the search for new therapeutic agents. 

In the above other pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
10 invention described herein also apply. 

The compounds of this invention may be used in combination with other drugs and 
therapies used in the treatment of various immunological, inflammatory or malignant disease 
states which would benefit from ttie inhibition of TACE. 

If formulated as a fixed dose such combination products employ the compounds of this 
15 invention within the dosage range described herein and the other pharmaceutically-active 
agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 



Examples 

20 The invention will now be illustrated by the following non-limiting examples in which, unless 
stated otherwise: 

(i) temperatures are given in degrees Celsius (^C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 18-2S^C; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
25 was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30 

mm Hg) with a bath temperature of up to 60°C; 

(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin 
layer chromatography (TLC) was carried out on silica gel plates; where a "Bond Elut" column 
is referred u>, this means a column containing lOg or 20g of silica of 40 micron particle size, 

30 the silica being contained in a 60ml disposable syringe and supported by a porous disc, 
obtained from Varian, Harbor City, California, USA under the name '*Mega Bond Elut Sr*. 
Where an 'Tsolute™ SCX column** is referred to, this means a column containing 
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lose whidi can be 
if more material was 



benzenesulphonic acid (non-endcapped) obtained from International S >tbent Technology Ltd., 
1st House, Duffryn ladustial Estate, Ystrad Mynach, Hengoed, Mid Glamorgan^ UKL Where 
Flashmaster n is lefdred to» this means a UV driven automated chromatography unit supplied 
by Jones; 

5 (i v) in general, the course of reactions was followed by TLG and reactijDn times axe given for 
illustration ori^ 

(v) yieldsi when ^ven, are for illustration only and are not necessarily i 
obtained by diligent process development; preparations were jrepeated j 
n^uiied; " .■;.\ ./ -;.--;-v;' 

10 (yi) when given^ NMR data is quoted and 13 in^the foixn of ^dita yal^s fo^ major 

cfiagho^tic protprisygive^ as an 

intmikl stwdard/d^^ 40Q MHz using GDQa^i^ stated; 

coupling constants XJ) areJgiyen in 
(vii)che^ 

1 5 (viii) sol vent ratios aro given in percentage by Volume; 
- :; :/(ix) mass spectra (N^ 

ionisation (APCI) niode using a direct exposure probe; where indicated i 

v^effected^iy electrospray (E3^)i where values^f^ 

' indicate iihe paroi^ mass a^ uiil^ aiis^ra qu is the 

20 i - : 

(x) IXMS Qiijuid ch^^ ihass spectrometry^ ^as pecfbrmed using a 
pair of Oiison 30(jpuihi>s with Gilson 233 XL sampler anil Waters Z3MIM^ 
spectioindetei% 

size; The eluents were: A, water with 0.05% fonnic acid and B, acetonitrile with 0.05% 
25 fbrim Tli^ eliitent graidii^ 6 miriu )c^v^Wh^ indicated 

lonils^ion was Vialues f 6r m/z are giveui^j 

ions which indicM^^ axe leportedvaiid unless other\\dse stated the r^^ ion 

qubted is the pbsiti^^^ 

(xi) the following abbreviations are used: 
DMSO dimethyl sulphoxide; 
DMF iV^^-dimethylformamide; 
DCM dichloromethane; 



are 



v^olts^^ in the chemical 

ioiiisatib^ 

only ibns which 



30 



only 
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NMP iV-methylpyirolidin-2-cme; 

DIAD diisopropyl azodicaiboxylate 

LHMDSorliHMDS Uthium bis(trimethylsilyl)a3iride 

MeOH methanol 

RT room temperatuic 

TFA ttifluoioacetic acid 

EtOH ethanol 

EtO Ac ethyl acetate 

THF tetrahydrofuran 

DDBAL diisobutylaluminium hydride 

AcOH acetic acid 

EDTA ethylenediaminetetraacetic acid 

PS-DMAP polymer supported 4-dimethylatainopyridine 

HDd l-(3-dimethylamiiiopropyl)-3-ethylcarbodiimide hydrochloride 




Compounds of formula (lA) 
Example lA 

l*(4-methyl-2,5-dioxoimidazoIidin-4-yl>iV-{4>[(2-methylquinolm-4-- 
yl)methoxy]phenyl}methanesulphonamide 

HO Hlt^NH 
O 

A mixture of [4-rQethyl-2,5-dioxoimidazolidin-4-yl]methanesulphonyl chloride (200mg), 4- 
((2-methylquinolin-4-yl)methoxy)aniline (ISOmg) and triethylamine (0.1ml) in DMF (3 ml) 
was stirred at ambient temperature for 18 h. Additional [4-methyl-2,S-dioxoimidazolidin-4- 
yl]methanesulphonyl chloride (ISQmg) and triethylamine (0. 1ml) were added and the mixture 
25 was stirred for 4 h before partitioning between water (50ml) and EtO Ac (100ml). The organic 
phase was dried CMgS04), evaporated under vacuum and purified by column chromatography 
using DCM to 6% MeOH in DCM as the eluant The product (127mg) was triturated with 
diethylether to yield l-(4-methyl-2,5-dioxoimidazoHdin-4-yl)-N-{4-[(2-methylquinolin-4- 
yl)methoxy]phenyl}methanesulphonamide as a cream solid (71mg); NMR DMSOd6 2.65 
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(3H. s), 1.29 (3H, s), 3.25 (IH, d), 3.45 (IH. d), 5.56 (2H. s), 7.07.7.18 
(2H. m). 7.72 (IH, t), 7.93-7,98 (2H, m). 8.09 (IH, d), 9.60 (IH, s), 10 
(MH+). 
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(4H,m), 7.52-7.59 
59(lH,bs);MS455 



5 The starting material [4-methyl-2,5-dioxoimidazolidin-4-yl]methanesul phenyl chloride 
was prepared as follows: 

i) A steel vessel was charged with ethanol (315ml) and water (135ml). 
Benzylthioacetohb (31.7g» 0.175 mol), potassium cyanide (22.9gv 0.351 mol) aiid ammonium 
carbonate ($4.5g, 0^879 mol) wiere added and reaction kept at 90 unc ier vigorous stirring 

10 for 3: h. After cooling to O^C (0.5 h)» the yellowish slurry was evaporate d to dryness and the 
solid residue partitidned between water (400ml) smd EK) Ac (700ml) an 1 separated. The 
water-pha^e was extracteid witih EtOAc (3ddrnl). The combined organic phases were washed 
with saturated brine (15 ml), dried (Na2S04), filtered and evaporated to dryness. 
Crystallisation was assisted by the addition of DCM (300ml) to the oil. : ^vaporatidn gave 5- 

15 methyl-5-{ [^henyImethyl)thio]methyl }imidazolidine-'2,4-dipne as a sli ^[htly yellowish 
pov^(43:8jg;f9fl|^^ 

AiBq,.^l4XiiH^^ 8.00 (IH- k); 10.74 <il^^^ 

ii) ^ 5-rriethyl-5-{ [j^^OT^ }imidazplidine-2;4-dio] le (42.6g; 0.17mol) 
wa^ dissolv^ ih.a mixture bf^^/^^ and water (50ml). The mixture was cooldd to 

20 0?e and Qhlbrihe gas w parature was 

maintained at less than 15 After 25 min the solution became yellow- green in colour and a 
sample was withdrawn for liTMS and HPl^ analysis^ It showed thait st arting maiterial had 
been consunied^Ilie yellow cleiar solution was stirred for 30 min and an dpaique solution 
/sluixy was formed, llie solvent was ipinibved in vacuo at S^'^C and the resultant yellowish 

25 solid suspended in tolii^ne (40Qriil). Solvent was again remioved. Thi^ v ^as refk^iited once 
more. Ilie cmde product was then suspended iii iso-hexane (400nal) and warci^ to 46^C 
while stirring, after which ttie slurry was allowed to cool to RT before e insoluble product 
was removed by filtration, washed with iso-hexane (6x 100ml); and drie( 1 und^ in vacuo at 
50''e overnight This gave [4-methyl-2,5Hjioxoiiiuda2oUdin'4-yl]methaiesulphohyl chloride 

30 as a slightly yellow powder (36.9g, 95%); 
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Purity by HPLC = 99%, NMR supported that purity; ^HNMR (TUF-ds): 5 9,91 (IH, bs); 7.57 
(IH, s); 4.53. 4.44 (IH each, ABq, J=14,6Hz); 1.52 (s, 3H, CH3); ^^C NMR (THF-dg): 6 
174.96; 155.86; 70.96; 61.04; 23.66. 

5 

The starting material 4-[(2-methylquinolin-4-yl)methoxy]aniline was prepared as follows: 

i) To a stirred suspension of 2-methylquinolin-4-ylcarboxyIic acid (4g, 2L4mmol) in 
THF (100ml) at RT was added lithium aluminium hydride (21.4ml, l.OM solution in THF, 
21.4mmol) dropwise over 20 min. After 16 h water (4ml) was added cautiously followed by 

10 2NNaOH(4nQl) and water (12ml). The resulting gelatinous precipitate was filtered off and 
washed with THF. DCM (200ml) was added to the filtrate and partitioned with saturated 
NaHCOa (2x75ml). The organic layer was dried (MgSO^X concentrated* triturated with DCM 
and filtered to give 2-meihylquinolin-4-ylmethanol as a white powd^ (858mg, 5mmol). The 
mother liquours were purified by chromatography (20g silica bond elute, eluent 0— >5% EtOH 

15 / DCM) to give a further 610mg of product (3.5mmoI); NMR: 2.6 (s, 3H), 5.0 (d, 2H), 5.5 (t, 
IH), 7.4 (s, IH), 7,5 (t, IH), 7.7 (t, IH) and 7.9 (m, 2H); MS: 174 (MH+). 

ii) DIAD (24ml) was added slowly to a mixture of 2-methylquinolin-4-ylmethanol (12g), 
triphenylphosphine (31g) and 4-nitrophenol (11. 5g) in THF (250ml) keeping the temperature 
below 20°C. The mixture was stirred at ambient temperature for 18 h, diluted with DCM and 

20 applied to 170g of SCX resin. This was washed witii MeOH, 50% MeOH / 50% DCM, DCM 
and 4% (7N ammonia in MeOH) in DCM. Fractions containing product were evaporated 
under vacuum to yield (2-miethylquinolin-4-ylnjethoxy)-4-nitrophenyl as a cream solid 
(19.5g); NMR CDCI3 2.77 (3H, s), 5.61 (2HL, s), 7.12 (2H, d), 7.42 (IH, s), 7.52-7.62 (IH, m), 
7.71-7.79 (IH, m), 7.91 (IH, d), 8.10 (IH, d), 8.25 (2H, d); MS 295 (MH+). 

25 iii) (2-Methylquinolin-4-ylmethoxy)-4-nitrpphenyl (19,5g) was reduced in batches by the 
following method. Nickel acetate (75mg) was added to a suspension of borohydride resin 
(6.2g) in MeOH (20 ml). The resin turned from gold to black and a solution/ suspension of (2- 
methylquinolin-4-ylmethoxy)-4-nitrophenyl (900mg) in MeOH (20ml) at 60°C was added to 
it. The mixture was stirred at 40 ®C for 1 h before removing the resin by filtration. The 

30 combined filtrates were evaporated under reduced pressure to yield a gum, which was 

partitioned between DCM and aqueous EDTA solution (volumes and molarity not recorded). 
The organic phase was dried (NaaSOA), evaporated under reduced pressure and purified by 
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column chromatography, using a gradient of isohexane to EtOAc to 3^ > : 
the eluant, to yield 4^[(2-methylquinolin-4-yl)medioxy]aniline as a yell 3W solid (11.6S g); 
NMR CDCia 2.73 (3H, s), 3.49 (2H, bs), 5.42 (2H, s), 6.65 (2H, d), 6.8|s (2H, d), 7.43-7.55 
(2H. m), 7.65-7:73 (IH, m), 7.92 (IH, d), 8.05 (IH, d). 

Example 2A 

l-(4-etl)yl-2,5Mlioxoiniidazo]idin-4-yI)-iV-{4-[(2-methylqu^ 
yl)methoxy]phenyl}methanesulphoriamide 





Him 



NH 



solid (71 mg); NMR 



10 A mixture of [4-ethyl-2,5-cUoxoimidazoUdin-4-yl]methanesulphonyl ch Ibride (21 Img), 4-((2- 
methylquinoliri^-yI)methbxy)an^ (^anq>Ie 1 l^Qm^ md ti^ amine (0.1ml) in DMF 
(3ml) was stinedatambient temperate 18 h. Additional 4-C(2-met iylquinolin-4- 
yl)me1hoxy]benzenesulphcx^^ nl) woe addi»i and the 

ihixtinb; wias stii^ h bbf^ 'pai^ bdtWeen water (SOrnl) ail 1 jBtOAc (iOOinl). The 

IS oiganic phase was diied (MgS04), evajporated under vacoum kad puirifif sd.by column 

chromatography using eliiimt T%ie; pnbduct (127mg) was 

triturated with diethylether to yield: l--(4HBthyl-2,5-dioxoinudazoli ^l)-iV-{4-[(2- 
methylquinoUn-4-yl)methoxy]phenyl}methanesuIphonamide as a cream i 
DMSOd6 0.73 (3H, t), 1.52-1.66 (2H, m), 2.65 (3H, s), 3.23 (IH. d), 3.^ 5 (IH, d), 5.55 (2H, 

20 s), 7.06-7.20 (4H, m). 7.51-7.60 (2H, m), 7.72 (lH. t), 7.90.7.98 (2H, ii||), 8.09 (IH, d), 9.58 
(liJi lM)i 10.7(y7 (IH^ bs); MS 469 0^+). 

The starting m^rial [4-ethyl-2,5-dioxoimidazo]idin-4^yl]metfi!UiesulplJcniyl chloride 
wa^ pr^>ared by an analogous liiethod to that described in example lA i :8iiig steps i).and ii) 
25 for the preparation of [4-methyl-2,5-dioxoimidazolidin-4-yl]mediylsulpl lonyl chlraide except 
that l-(benzylthio)butan-2-one (Tetrahedron LettMS (1998), 39(20), 3189-3192) was used in 
place of benzylthioacetone; NMR (THFdS) 0.9 (3H, t), 1.9 (2H, m), 4.4 |(1H, d), 4.5 (IH, d), 
7.4 (IH, s), 9.9 (IH, s). 
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Example 3A 

2-(2^-dioxoimidazoUdin-4-yl)-iV--{4-[(2-methylqumoU^ 
yI)inethoxy]phenyl}eihaiiesulphonainide 




5 An analogous method to that used in example 1 A was used except that [4-methyl-2,S- 
dioxoimidazolidin-4-yl]methanesuIphonyl chloride was replaced with 2-(2,5- 
dioxoimidazolidin-4-yl)ethanesulphonyl chloride to afford 2-(2,5-dioxoimidazolidin-4'yl)-iV- 
{4-[(2-methylquinolin-4-yl)methoxy]phenyl}ethaiiesulphonamide as an off white solid; NMR 
1.81-1.94 (IH, m), 2.02-2.05 (IH, m), 2.65 (3H, s), 3.02-3,18 (2H, m), 4.07-4.13 (IH, m), 
10 5.56 (2H, s), 7.08-7.20 (4H, m), 7.52-7.60 (2H, m), 7.69-7.76 (IH, m), 7.92-7.97 (2H, m), 
8.09 (IH, d); MS 455 (MH+). 



Hie starting material 2-(2,5-dioxoimidazolidin-4-yl)ethane5ulphonyl chloride 
was prepared as follows: 

15 i) Commercially available RS homocystine (O.lSmmol) was suspended in water (25ml) 
containing potassium cyanate (1.5g, 0.2 mmol). The mixture was stirred at lOO^'C for 45 min. 
After partial cooling 10% HCl (10ml) was added and the mixture stirred at lOO^'C for 50 min. 
The reaction mixture was then placed in the fridge overnight, and resultant crystals were 
filtered, washed successively with water and dried in vacuo to afford 5-(2-{[2-(2,5-dioxo-4- 

20 imidaz;olidinyl)ethyl]disulphanyl}ethyl)-2,4-imidazolidinedione; MS 319. L CMDEI+)- 

ii) To the suspension of 5-(2-{ [2-(2,5-dioxo-4-imidazolidinyl)ethyl]disulphanyl}ethyl)- 
2,4-iniidazoiidinedione (6.9rmnol) in a mixture of AcOH (25ml) and water (2ml), stirred 
vigorously and cooled to O^C, was bubbled chlorine gas for 15 min (until all precipitate 
dissolved) at maximum temperature of 5''C. After this, stirring was continued for 15 min, and 

25 the mixture evaporated to a small volume in vacuo (maximum tenoperatute 30**C), dissolved 
in DCM (50ml), shaken carefully with saturated NaHCOs (ca 25nil) and then with 10% 
sodium thiosulphate, dried, evaporated and crystallised from THF-hexane (Ex)ra-Tamayo, M. 
et al, 1968, An. Quim., 64£6i:591-606); to afford 2-(2,5-dioxo-4- 
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iimda2olidinyl)ethanesiUphonyl cWoride; NMR: S 2.55(m, I.IH), 2 
lH),4.55(m,iH)- 
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.65 (m, 1.8H), 2.70 (m. 



Example 4A 

5 A^-{4-[(2,5-dimethylbenzyl)oxy]phenyI}-l.(4-methyl-2^ 
yl)methanesulphonamide 

6^ 




An analogous method to that described in example 1 A was used except 
methylquinolin-4-yl)methoxy)anilme was replaced with {4-[(2,5- 
10 dimethylbenzyI)oxy]phenyl}amine to afford ^-{4-[(2,5-dimethylbenzyl 
methyl-2,5-dioxoimidazolidin-4-yl)methanesulphonamide as a white sdlid, 



Rr 



The startingmatOTJ^ was 

i) To a stining solution of tert-hntyl (4--hydrpxyphenyl)carbamate 
15 54840-15-2) (2.08g) under argon and in dimethylacetamide:(15nfl) at 

hydride (60% dispersion in mineral oili:44mg) followed by 2, 
X0.13ml). After 2 h the reaction mixture was partitioned bet>yeen 50% 
and EtOAc (30ml) and combined organics were dried (sodium sulphate ) 
vacuo, purified by chromatography on a 20g silica gel isolute eluting 
20 hexane gradient to give tert-hutyl {4-[(2,5-dimettiylbenzyl)oxy]phenyl} 
solid (2.9g); NMR S 1.53 (s, 9H), 2.35 (s, 6H), 4.97 (s, 2H), 6.33 (bs, 
7.15 (m, 3H), 7.28 (d, 2H); M*N^ 326 (MH-). 

ii) Tert'hutyl {4-[(2»5-dimedi^benzyl)oxy]phenyI}carbamate was 
dioxane (20jhl) at RT. After 2 h the reaction mixture was concentrated 

25 beige soUd,filt^^ from pCK^diethyledier (1:1, 20^ {4-[(2^; 
dimethylbenzyl)oxy]phenyl}amine hydrochloride as a white solid (2.17 
directly in the final step without farther purification. A small sample 
EtOAc (5ml) and the pH adjusted to 7 with a saturated solution of 
organic extract was dried (sodium sulphate) and concentrated in vacuo 



that4-((2- 
)oxy]phen)4 }-l-(4- 



p tepmedias f^^ 
[CAS registry numb^ 
was added sodium 
,5-dinijeth)|l|beiizyi chloride 

afjuedus brine (20ml) 
^ concentrated in 

10.20% EtOAc/ 
::arbamat6 as a white 
,6.93(d,2H). 7.02- 



with 



l]i). 



addedto4MHClin 
9% vcicuo to yield a 

^). This was used 
(2( ^Omg) was taken up in 
sodiiigm bicarbonate, the 
give a brown oil. 



t3 
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This was purified by chromatography on a lOg silica gel isolute eluting with 10-30% EtOAc/ 
hexane gradient to give {4-[(2,5-dimethylbenzyl)oxy]phenyl}amine as a brown waxy solid 
(85mg); NMR 6 2.33 (s, 6H), 3.42 (bs, 2H), 4.92 (s, 2H), 6.65 (d, 2H), 6.9 (d, 2H), 7.03 (d, 
2H), 7.09 (d, 2H), 7.21 (d, IH); MH228 (MH+). 

Example 5A 

iV-{4-[(2^-dimethylbenzyl)oxy]phenyl}-l-(4-ethyl-2,5-di 
yI)methanesulphonaiiiide 



10 An analogous method to that described in example 2A was used except that 4-((2- 
methylquinolin-4-yl)methoxy)aniline was replaced with {4-[(2,5- 
dimethylben2yl)oxy]phenyl}amine (example 4A step ii)) to afford iV-{4-[(2,5- 
dimethylbenzyI)oxy]phenyl }-l-(4-ethyl'2,5-dioxoimidazolidin-4-yl)methanesulphonamide as 
a white solid; NMR 5 0,72 (s, 3H), 1.60 (m, 2H), 2.25 (s, 6H), 3.32 (dd, 2H), 4.98 (s, 2H), 

15 6.96 (d, 2H), 7.01-7.10 (m, 2H), 7.13 (d, 2H), 7.22 (s, IH), 8.01 (s, IH), 9.55 (s, IH), 10.71 (s, 
IH); MS 430.3 (MH-). 

Example 6 A 

N-mefhyl-l-(4.methyI-2^dioxoimidazoUdip-4-yl>-iV-{4-[(2- 
20 yl)methoxy]phenyl}methanesuIphopanude (trifluoroacettc acid salt) 



N-methyl-4-[(2-methylquinolin-4-yl)methoxy]aniline (67mg), (4-methyl-2,5- 
dioxoimidazolidin-4-yl)methanesulphonyl chloride (example 1 A) (82mg) and triethylamine 
(67^1) were stirred under ai^on in DCM (10ml) for 16 h. The mixture was washed witii water 
25 (20ml), dried (MgS04X concratrated m vacuo and purified by prep-HPLC, eluting with a 
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gradient of 5-30% acetonitrile/water to give iV-methyI-l-(4-methyl-2,5-dioxoiinidazoKdin-4- 
yl)TiV^{4H[(2-metfaylquinoUn-4-yl)me&oxy3phenyl}inethanes^^ ide as a white solid 
(30mg); NMR (DMS0^6) S 1.25 (s, IH), 1.33 (s. 3H), 2.90 (s, 3H), 3 
IH), 3,65 (m. IH). 5.80 (s, 2H), 7.22 (m, 2H), 7-42 (m, 2H), 7.80 (m. 
5 (m, 2H). 8.13 (m, IH), 8.30 (m, IH), 10.70 (s, IH); MS 469 (MH*)- 



Hie starting material JV^methyl-4-[(2-methylqiiinoUn-4-yl)niethoxy]anip^ was piepaied as 
follows: 

i) A mixture of fonnic acid (1.3ml) and pentafluorophenol (5.52g) in EjCM (50ml) was cooled 
10 to 0°C and stirred under argon. To this ihixture was added dropwise a s olution of 13- 
dicyclohexylcarbbdiimide (7.4g) in DCR^I (iZOml) and the mixtiire was i tirred at ambient 
temperature for 90 min. The precipitate that formed was filtered and th< ^ filtratb was 



20(s,3H),3.30(m, 
H), 7.90 (s, IH), 8.00 



with saturated sodium 
: sdissol ved in DCM 



concentrated m vacuo, redissolved in diethyl ether (50ml) and washed ' 
bicarbonate solution (2x50nil), dried (MgS04), concentrated m vocfi^, : 

15 (20ml) and added to a solution of {4-[(2*iiiethylquinoIin-4-yl)|iiet^^ } amine 

(example lAV 99ping) in DCM (50ini). This mixture was isti^i^ 16 h and the pipcipitate 
that fonned wasi^It^ dried under vacutrm tc give {4-E(C2- 

methylquinolin^yl)methbxy]iphenyl}forma^ as a white solid (575i ig); MS 293 (jMH*). 
ii) {4^;(2-^^ethylquin61in-4-yl)methoxy]pheny^ (575mj 0 was dissolved in dry 

20 TEBP (20ml) and stin:di under argon at 0*^G; A IM solution of lithium aluminiuin hydride in 
THF (2.36inl) was then added d^ the temperature be 

mixture was stiiied for 2 h. Saturat^^ bicarbonate solution (2nil ) was added and 

mixture stirced fdf 5 min, then partitioned between EtOAc (50inl) and v ^ater (50ml). The 
organic phase was washed with water (50ml), dried (MgS64) and conce ntrated in vacuo to 

25 'giveW-methyl-^K2-methyIquinoUn-^ a yellow s >lid (230mg); NMR 

(DMDO-d6) 5 2 65 (m, 6H), 5.20 (m, IH), 5,45 (s, 2H), 6.50 (d, 2H), 6.92 (d, 2H), 7.52 (m, 
IHX 7.55 (ni, lil), 7.74 (m, IH), 7.95 (m. III), 8.10 (ta, IH); MS 279 (i m*). 



Example 7A 

30 \^-{4-[(2-methylquinoliii-4*yl)metho3i7]phenyl}-2/l^ iiro[4.5]decane-6- 
sulphonamide 
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2,4-dioxo-l,3-diazaspiro[4.5]decane-6-sulphonyl chloride (104mg) was added to a stirred 
solution 4-[(2-inethylquinolin-4-yl)methoxy]aniline (example lA,102mg) in DMSO (Zinl). 
Triethylamine (0.11ml) and 4-dimethylaminopyridine (IQmg) were added and the mixture was 
5 stirred for 18 h at 2(fC and then for 3 h at 60^C The mixture was cooled and saturated 
KH2PO4 (Sml) and water (2ml) added; a solid formed upon stirring. The solid was filtered 
off» washed with water, dried, dissolved in a minimum volume of DCM and purified by 
eluting from a silica coltuxm in MeOH/DCM mixtures affording the title compound as a 

solid.(78mg); NMR (DMSOd6) 1.0-2.4 (m, 8H), 2.65 (s, 3H), 4.05 (m, IH), 5.55 (s, 2H), 

10 7.1, 7.2 (d, d, 4H), 7.55 (s, IH), 7.6 (m, IH), 7.65 (m, IH), 7.95 (d, IH), 8.1 (d, IH), 8.65 and 
7.75 (s,s 2:3, IH), 9.7 (s, IH), 10.5 and 10.6 (s,s, 2:3, IH); MS (^f 495.1 (M+H)^ (ES)" 

493.1 (M-H)\ 

The starting material 2,4-dioxo-l,3-diazaspiro[4.5]decane-6-sulphonyl chloride was prepared 

15 as a mixture of isomers as follows: 

i) A solution of 2-benzyltiiiocyclohexanone (2.56g) (J.C.S. Perkin 1 1988, 817-821) in 
EtOH (21ml) was added to a solution of potassium cyanide (5.98g), ammonium chloride 
(7.39g) and ammonium carbonate (17.68g) in water (7ml). The mixture was heated in a 
microwave apparatus for 5 h at lOO^C, cooled and the mixture concentrated. Water was added 

20 and the mixture extracted twice with BtOAc. The combined EtO Ac extracts were washed with 
brine, dried over magnesium sulphate, and evaporated to afford 6-(benzylthio)-13- 
diazaspiro[4.5]decane-2,4-dione (2.87g) as a solid; NMR DMSOd6 1.1-1.9 (m, 8H), 2.65 2.8 
(m, m 1:9, IH), 3.8-3.9 (d,d, 2H), 7.2-7.4 (m, 5H), 7.9, 8.4 (s, s,l:9, IH), 10.8 (s, IH); MS 

291.2 (MH+), 289.2 (MH-). 

25 ii) 6-(benzylthio)-l,3-diazaspiro[4.5]decane-2,4-dione (290mg) was suspended in acetic 
acid (2ml) and water (0.2nil) , cooled to 10-15^C and chlorine was bubbled into the mixture. 
The solid dissolved after a few minutes and a precipitate formed; the mixture was stirred at 
20*^0 for 90 min, then evaporated to dryness and azeotroped with toluene (2x5ml). The 
residue was stirred with isohexane (10ml) at 40^C, cooled and filtered affording 2,4-dioxo- 
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1.3- ciiazaspiro[4.5]decane-6-sulphonyl chloride (216mg) as a white solid; NMR DMSOd6 

1.4- 2.1 (m, 8H); 23 (d, IH). 4.4 4.65 (m. m, 1:7, IH). 8.15 8.9 (s, s, l:^ IH). 10.8 10.9 (s, s, 
1:7 IH). 

5 Example 8A 

Ar-{4-[(2^methyIqidnolin-4-yl)methoxy]ph 
sulphonamide 




An analogous methbd to that iised in example 7A was used except that ^,4-dioxo-l,3- 
0 diazaspirD[4,5]decane"6-sulplionyl chloride was replaced with 2,4-dio;5 

diazaspiro[4.4]nonane-6-sulphonyl chloride to afford /^-{4-[(2-methylqtjiinolin-4- 
yl)niethoxy]phenyl}-2,4-dioxorl,3-diaza^^ 

NMR Cq^^ 3.65 (t;^ 1:1, IH), S 

410. 7.5^;6 21^), in a, IH), 7.7 8.4 (s, s, 1:1, IH), 7^5 (d, IH), 8. 
5 10.6lb;7^(s,s,i:i,li^^ 



as a white solid; 
55 (s,2H), 7.0-7.2 (s, 
(d, IH). 9.6 (s, IH), 



^ndj 



The starting 

by an an^ogdus method tb^ t^^^ iii example 7A using stqps i) 

pieparatioh of 2,4-dioxb;^l,3-diaza^^^ chloric|e 
0 ben2^)dtlu6c>^^ wa? use^dinste 

(benzylffiio^^^^ NMR DMSOd6 1.5f: 

(m, m. 3^^im, 3n 3 (s, s, 3:: 

3:7^1H);MS 275.2 

sulphonyl chloride; NMR DMSOd6 1.8-2.5 (m, 6H), 4.7 4.8 (t, t, 0.3313 
s,0.33H,<),66Hgi, 10.9 11.5^ (^^^ 

Example 9A 

N-{4-[(2-methylquinolin-4-yI)methoxy]phenyI}-2,4-dioxo-7HiM^ 
diazaspiro[4.4]nonane-9-sulphoiiamide 



<|hibride was prepared 
ii)f6rthe 
exc^tthat 2- 
istep i) to yield 6* 
.l(in,flBO, 3.1 3:2 
MH). 10.7 10.8 (s,s 
^]nonane-6~ 
, 0.66H) 8.J15 8.7 (s. 
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An analogous method to that used in example 7A was used except that 2»4-dioxo-13- 
diazaspiro[4.Sldecane-6-sulphOByl chloride was replaced with 2,4-dioxo-7-oxa-l,3- 
diazaspiro[4.4]nonane-9-sulphonyl chloride to afford N-{ 4-[(2-methylquinolin-4- 
5 yl)methoxy]phenyl}-2,4-dioxo-7-oxa-l,3-diazaspiro[4,4]nonane-9-sulphonamide as a white 
solid; NMR DMSOd6 2.55 2.65 (s, s, 1:3, 2H), 3.7-4.1 (m, 5H), 5.55 5.65 (s, s, 3:1, 2H), 
7.1-7.2 (m, 4H), 7.25-7.31 (m, 2H), 7.7 (t, IH), 7.95 (d, IH), 8.1-8.2 8.6 (s, s 3:1, 2H), 9.8 (s, 
IH), 10.8 10.95 (s, s, 3;1,1H); MS 483.2 (MH+), MS 481.1 (NdH-). 

10 The starting material 2,4-dioxo-7-oxa-l,3-diazaspiio[4.4]nonane-9-sulphonyl chloride was 
prepared as follows: 

i) Benzylmercaptan (1.15g) was added slowly to a stirred solution of 4- 
bromodihydrofuran-3(2/?)-one (1.5g) (/. Org. Chem. (1998), 63(8), 2613-2618) and 
triethylamine (0.91g) in diethyl ether (15ml) at 0 to 5^C. The mixture was stirred at 20°C for 

15 18 h, ether (30ml) was added, the solution was washed with 2N NaOH, 2N HCl and water, 
dried and evaporated The residue was chromatographed on silica (20g) in MeOH/DCM 
mixtures affording 4-benzylthiotetrahydrofuran-3-one as a yellow oil (0.57g); NMR CDCI3 
3.15 (dd, IH), 3.8 ( d, IH), 3.85-4.0 (m, 3H), 4.15 (d, IH). 4.3 (d, IH), 7.2-7.3 (d, 5H). 

ii) An analogous method to that used in example 7 A steps i) and ii) was used to prepare 
20 2,4-dioxo-7-oxa-l,3-diazaspiro[4.4]nonan6-9-sulphonyI chloride except that in step i) 2- 

benzylthiocyclohexane was replaced with 4-benzyIthiotetrahydrofuran-3-one, a microwave 
was not used and the mixture was heated at 55'^C for 6 h and the product was purified by 
chromatography on silica in MeOHJ/DCM mixtures to yield 9-(benzylthio)-7-oxa-l,3- 
diazaspiro[4.4]nonane-2,4-dione; NMR DMSOd6 3.1-4.1 (m, 7H), 6.1,6.7 (s,s, 3:2, IH), 7.2- 
25 7.3 (m, 5H), 8.7 (s, IH) and step ii) yielded 2,4-dioxo-7-oxa-l,3-diazaspiro[4.4]nonane-9- 
sulphonyl chloride; NMR DMS0d6 3.4-5.3 (m, 5H), 7.3 8.5 (s, s, 2:1 , IH), 11.15 11.23 (s, s, 
2:1,1H). 



Compounds of formula (IB) 
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Example IB 

5*[l-({4-[(2-methylquinol]n-4-yl)methoxy]phenyl}sulp^ 
yl]iinidazoIidine-2»4-dione 




5 l-{4-[(2-Methyiquinolin-4-yl)methoxy]sul{*onyr}pj^ dehyde (jnepaied as 

described below) (198mg, 0.48niinql) was sdrted in ethanol (Sml) and ^ vater (4ml). 
Ammonium carbonate (232mg, 2.4lmmol) was added followed by p>ot£ssium cyanide (38 mg, 
CSSmmdl) and the reaction mixture was heated at 60 to 65 for 5 h. The mixture was then 
concentrated m yacMc^, diluted with water (15ihl) and extracted with Et( )Xc (3xl5ml). The 
10 combined organic extracts were washed with imne (15ml), dried (MgS( )4), filtered and 

evaporated. The residue was purifiedb^^ silica bond elut, eluent 

0-4%MBC>HinP 

yl)inethpxy]phenYl )sulphonyl)pyiTpIidin<-2-^^^ j isVa mixture of 4 

diastereois 

15 (m; 2H), 173 - 3m A IH), 3^1- 3!89;j^^ 5,72 

;ics; 2H);7.3^^^^ i^Mkb^ isii^^^ 

7-88 (s/B 1H);7.?5 (d, IH), 8.^W^ 

20 The starting material l-({4-[(2-imethyli3uinblin-4-yl)meth^ 
ylcarbial^hydp was prepan^d as described below: 
i) Td a stined suspem^ 

THE (lObml) at RT was added lithiiiin alumihiuni hydnde^^ (^^ 
'21-4nmiol) dropwise over 20 min. 'After 16 h water (4ml) was added 
25 2N NaOH (4ml) and water (12ml)^ The resultiiig gelatinous precipitate 
washed with THF. DCM (200ml) was added to the filtrate and partitibnfed 
NaHCOa (2x75ml). The organic layer was dried (MgS04), concentrated , 
and filtered to give 2-methylquinolin^ylmethanol as a white 
mother liquours were purified by chronnatography (20g silica bond elut^ 



ream 



powder (S58mg, 



, 21.4mmol) in 
solution in THF, 
itiously followed by 
^as filtered off and 
with saturated 
triturated with DCM 

5mmol)« Hie 
eluent 0->5% EtOH 
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/ DCM) to give a further 610mg of product (S.Smmol). NMR: 2,6 (s, 3H), 5,0 (d, 2H), 5.5 (t, 
IH), 7.4 (s, IH), 7.5 (t, IH), 7.7 (t, IH) and 7.9 (m, 2H); MS: 174. 

ii) To a suspension of 2-methylquinolin-4-ylinethanol (lOOmg, 0«58inmol) in DCM (5ml) 
at RT was added triethylamine (0.24ml, L74mmol). The reaction nwxtuie was then cooled to 

5 0°C and methanesulphonylchloride (0.05ml, 0.64mmol) was added dropwise. After 10 min 
the reaction mixture was concentrated, EtO Ac (20ml) was added and the organic layer 
partitioned with brine (lOml), dried (MgS04), concentrated and purified by chromatography 
(lOg silica bond elute, eluent 5% MeOH / DCM) to give 2-methylquinolin-4- 
ybnethyloxysulphonylmethane (llOmg, 0.44mmol), NMR: 2.7 (s, 3H), 3.35 (s, 3H), 5.75 (s, 
10 2H), 7.5 (s, IH), 7.6 (t, IH), 7.75 (t, IH), 8.0 (m, 2H): MS: 252. 

iii) 4-Hydroxythiophenol (4.448g) was dissolved in MeOH (100ml). The solution was 
stirred at RT and water (35ml) was added, followed by sodium perborate tetrahydrate 
(10.86g). After 1 h the reaction mixture was partitioned between 50% brine (100ml) and 
EtOAc (2x200ml) and the combined organics were dried (sodium sulphate) and concentrated 

15 in vacuo to give 4-hydroxythiophenol disulphide as a white waxy solid (4.28g); NMR 8 6.75 
(d,4H), 7.25 (d,4H), 9.75 (s,2H); MS 249.59(MH-). 

iv) 4-Hydroxythiophenol disulphide (4.27g) and 4-methanesulphonyloxymethyl-2- 
methylquinoline (example IB step ii)) (8.86g) were dissolved in DMF (150ml). Potassium 
carbonate (14.15g) was added and the mixture was stirred at 50*'C under an atmosphere of 

20 argon for 4 h. The suspension was allowed to cool to RT and partitioned between 50% brine 
(150ml) and EtOAc (2x300ml). The combined organic washings were dried (sodium sulphate) 
and concentrated and the residue triturated with cold MeOH to give the desired product as an 
off-white solid (4.58g). Further product was obtained by silica column chromatography of the 
mother liquors using a 25%-75% EtOAc/ isohexane gradient over 50 min as eluent giving 4- 

25 (2.methylquinolin-4-yhnethyloxy)thiophenoI disulphide 7.66g; NMR 5 2.65 (s,6H), 5.6 
(s,4H), 7.15 (d,4H), 7.5 (m,8H), 7.7 (t, 2H), 7.95 (d,2H), 8.1 (d,2H); MS 561.39(MH+). 

v) 4-(2-methylquinolin-4-ylmethyloxy)thiophenol disulphide (7.5 g ) was cooled to 5^C 
in a mixture of acetic acid (170ml) and water (20ml). Chlorine gas was bubbled through the 
mixture for 20 min. The mixture was then stirred at amlnent temperature for a further hour 

30 before removing the solvent by evaporation under reduced pressure and azeotroping with 
toluene. 4-[(2-methylquinolin-4-yl)methoxy]benzenesulphonyI chloride hydrochloride was 
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obtained as a yellow soUd NMR DMSO-d6 3.0 (3H. s), 5.9 (2H,s), 7.p (2EI, m), 7.9 (IH, m). 
8.0-8.1 (2H, m), 8.35 (IH. m), 8.45 (IH, m); MS 348 (MH+) 
vi) 4-[2-Metihylquinolin-4-yl)methoxy]benzenesulphonyl chloride hydrochloride (5S2ing, 



amine (275^tl, 
l-44inmol) and stirred 
304nmiol) was added 



7.79 (d, 2H), X96(d, 



1.44nunol) was stirred in DCM (20 ml) under aigon. Diisopropylethy 
5 l-58mmol) was added followed by 2'-(Z))-pyrrolidinylmethanol (142fil 
at RTfor3 h. A further portion of 2-(jD)-pyrrolidinemethanol (30jil, 0 
and sticring cphtjnued for 1.5 h. The DCM solution was then washed >pith water (15 ml), 
dried (NlgSQ4)^ filtered and evaporated to give [l<{4-E(2rmethylquino in-4- 
yl)methoxy]phenyl}sulphonyl)pyiiolidin-2-yl]methahol (515mg, Li25iiunol) as a pale yellow 
10 glassy solid. NMR: 1.20 - 1.86 (m, 4H), 2.67 (s, 3Hp, 2.97 - 3.65 (na, qH), 4.74 - 7.83 (m, 
IH), 5.71 (s, 2H), 7.34 (d. 2H), 7.55 (s, IH), 7.58 (t, lH), 7.74 (t, IHDl, 

yii) [lT({4r:[(2-Methylquinolin-4-yl)methoxy]phenyl)su]phonyl)pyr^ 
(250ing, 0.606nimol) was stirred in DC^4; (12 ml). Dess-Maiidn period inane (2.06ml of a 
15 15% Wt solutipn'in DCM, 0;727rnmol) was added dropwise and the solution was stirred for 2 
inin brfore add^ at RT fica; I h, then the DCM 

scdutioiv was >mhed spluticmtlO™^ 

dried (MgSO^, filtered and evaporated^tog^ the pfodu^^ *hylquinolin-4- 
yl)me^oxy]phenyl}sulpbonyl)p a palfebrc wn solid (202 mg, 

OA92mthd(} 

lit); 3.89^3^ (m, lH), 2H)^ 7.57 (s, IH)^ 7,61 ((t, lH), 7.77 (t, IH), 

7.84 (d,2H), 7 ?9 (d, IH), 8.12 (d, lH), 9.55 (s, lH)^K^ 
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Exanmle 2B 

5-(l-{4-[(2-methyiquinoIm-4-yl)methoxy]benTO^ 
dione 



S An analogous method to that described in example IB was used to yield a mixture of 4 
diast^reoisomers except that l-({4-[(2-methylquinolin-4- 

yl)methoxy]phenyl}sulphonyl)pyrrolidin-2-ylcarbaldehyde was replaced with l-{4-[(2- 
methylqiiinolin-4-yl)methoxy]benzoyl}pyzrolidin-2-ylcarbaldehyde (prepared as described 
below). The product was purified by chromatography (lOg silica bond elut, eluent 0 - 4% 



10 MeOH in DCM). Fraction 1: (A:B 5:1) NMR: 1.46 ^ 2.16 (m, 4H), 2.68 (s, 3H), 3.30 - 3.59 
(m, 2H), 4.35 4.50 (m, IH + B IH), 476 (s, A IH), 5.67 (s, 2H), 7.22 (d, 2H), 7.55 (d, B 
2H), 7.58 (s, IH), 7.60 (t, IH), 7.66 (d, A 2H), 7.76 (t, IH), 7.99 (d, IH), 7.99 (s, B IH), 8.12 
(d, IH), 8.21 (s, A IH), 10.60 (s, B IH), 10.74 (s, A IH); MS 445 QAH^) 
Fraction 2: (A:B 4:3) MS 445 (MH+). 



Hie starting material l-{4-[(2-methylquinolin-4-yl)methoxy]benzoyl}pyrrolidin-2- 
ylcaibaldehyde was prepared as described below: 

i) (2-methylquinolin-4-yl)methanol (example IB step i),12,04g) was suspended in DCM 
(300ml). DMF (1ml) added, followed by the dropwise addition of thionyl chloride (5.59ml), 
20 keeping temperature below 30^C. The reaction mixture stirred for 16 h at ambient 

temperature, then filtered. The precipitate was washed further with DCM (2x50ml) and dried 
under vacuum to give 4-chloromethyl-2nmethylquinoline as a cream solid (8.79g); NMR 
DMSO-d6 6 2.95 (m, 3H), 5.42 (m, 2H), 7.90 (m, IH), 8.00 (s, IH), 8.05 (m, IH), 8,40 (m, 
2H);MS192(Affl*). 

25 ii) 4-(chloromethyl)-2-methylquinoline (8.79g), methyl 4-hydroxybenzoate (6.96g), 
sodium iodide (6.87g) and potassium carbonate (63.18g) were stirred in acetone (500ml) at 
70®C, under reflux, for 16 h. The reaction mixture was allowed to cool to ambient temperature 
and filtered. Filtrate was concentrated in vacuo and dried under vacuum to give methyl 4-[(2- 




15 
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r^MRDMSO-d6 6 



mettiylquino]in-4-yl)ixiethoxyJbeiizoate as an off-white solid (12.14g); 
2.65 (s, 3H), 3.82 (s, 3H), 5.70 (s^ 2H), 7.25 (m, 2H), 7.55 (m, 2H). 7.75 (m, IH), 7.95 (m. 
3H), 8.10 (m, IH); MS 308 (AfH*. 

iii) Methyl 4-[(2-inethylquinolin-4-yl)metiioxy]benzoate (12.14g) \ ;ais dissolved in THF 

5 (85ml). IM aqueous NaOH (85iial) was then added and reaction mixtui b stixted at 90''C, under 
leflux, for 16 h. The mixture allowed to cool to ambient temperature ar d neutralised to pH7 
with IM aqueous HCl. The resulting precipitate was filtered, washed w LUi water and 
acetoiiitnle, thien dried under vacuunt to give 4^[(2-methylquinolin-4-y])m6thoxy]benzoic acid 
as an off-white soKd (lO.OSg); NMR 6(CDjSOCD,) 2.65 (s. 3H), 5.70 ( s, 2IJ). 7.22 (d, 2H), 
10 7 J5 (m, 2I©V7 J5 (m. 1H5, 7.95 (m, 3H). 8.10 (m, IH). 12.60 (s. 1^; : i3yis'Mz(+) 294 

iv) 4-[(2-Methylqmnolin-4-yl)meth6xy]benzoic acid (500 mg, 1-70 mmol) was stirred in 
DCM (25 ml) with (i?>2-pyErplidinylmethanol (185pJ, 1.8 mmol), PS-I ^MAP (230g, loading 
1.48 mmol/g) and EDCI (359 mg, 187 mmolX After 3 h the solution as filtered, washed 

15 through With DCM (10 rnl) and the filtratei^^^ witii water (15n 1). The organic layer 

was then separated and eyapbrated pi ydfnioyhefare purification by colu inn c}ux>matography 
(lOg silica bond elut, eiu6nt. 0 - 3% MeOH in DCNCI to give the product l-{4-[(2- 
methyiquindlin-4-yl)rrietho^ as a col jurlcss gum (176 mg, 

0.468iiim^ (m, 

20 IH), 4;70-4;85 ([m^ 7.18 (d, 2H), 7,52 (d. 2H), 7^6 ( s, l^^ (t, IH), 

7.75 (t, IH), 7.98 (d, IH), 8.13 (d, IH); MS 377 (MH+). 

v) l-{4-[(2-MethylquinoUii-4-yl)rh^ 

prepared frorii(i-{4-[(2-^^ as 
described for example IB step vii) and used crude for subsequent leactic n. MS 373 (MH-) 

25 
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Example 3B 

5-[l-({4-[(2-methylquinolin-4-yl)methoxy]ph^yl}sulphonyl)^^ 
yqiinidazoIidine-2,4-dione 




5 ' 

An analogous method to that described in example IB was used to obtain a mixture of 4 
diast^reomers except that l"({4'[(2-methylquinolin-4- 

yl)methoxy]phenyl}sulphonyl)pycroIidin-2-ylcaibaldehyde was replaced with l-({4-[(2- 
methylquinolin-4-yl)methoxy]phenyl}sulphonyl)pipaidin-2-ylcarbaldehyde (prepared as 
10 described below). The product was purified by chromatography (lOg silica bond elut, eluent 0 
- 3% MeOH in DCM); Fraction 1 : (A:B 5:3) NMR: 0.80 - 2.03 (m, 6H), 2.67 (s, 3H), 3.07 - 
3.20 (m, IH), 3.62-3.78 (m, IH), 3.97^4.12 (m, IH), 4.31-4.44 (m, IH), 5.74 (s,2H), 
7.30-7.39 (m, 2H), 7.56 (s, IH), 7.60 (t, IH), 7.76 (t, IH), 7.85 (d, 2H), 7.88 (s, A IH), 7.99 
(d, IH), 8.12 (d, IH), 8.14 (s, B IH), 10.67 (s, A IH), 10.75 (s, B IH); MS 495 (MH+). 

15 

The starting material l-({4-[(2-methylquinolin-4-yl)methoxy]phenyl}sulphonyl)piperidin-2^ 
ylcatfoaldehyde was prepared as described below: 

i) [l-({4-[(2-methylquinolin-4-yl)methoxy]phenyl}sulphonyl)piperidin-2-yl]methanol 
was prepared by an analogous method to that described in as for example IB step vi) from 4- 

20 [(2-methylquinolin-4-yl)methoxy]benzenesulphonyl chloride hydrochloride except that 2-(D)- 
pyrrolidinylmethanol was replaced with 2-piperidinylmethanoL The crude product was used 
immediately without further purification in the subsequent reaction. MS 427 (MH+). 

ii) l-({4*[(2-methylquinolin-4-yl)methoxy]phenyl}sulphonyl)piperidin-2-ylcaib 

was prepared by an analogous method to that described in example IB step vii) except that [1- 
25 ({4-[(2-methylquinoHn-4-yl)methoxy]phenyl}sulphonyl)pyrrolidin-2-yl]m was 
replaced wifli [l-({4-[(2-methylquinoUn-4-yl)niethoxy]phMiyl}sulphonyl)piperidin-2- 
ylmethanol; NMR 1.15 - 1.52 (m, 5H), 1.90 - 2.02 (m, IH). 2.68 (s, 3H), 3.08 - 3.37 (m. 
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2H). 4.15 - 4.21 (m, IH), 5.74 (s, 2H), 7.38 (d, 2H). 7.54 -7.65 (m. 2]^. 7.72 - 7.83 (m, 3H), 
7.99 (d, IH), 8.12 (d, IH), 9.50 (s. IH); MS 425 (MH+). 

Example 4B 
5 (51?)-5-meUiyl-54(2R)-l-({4«[(2-methylqid^ 

yl)methoxy]phenyl}suIphonyl)pyrra»iidin«2-yl]iniidazoline-2»4*-di^^ 




[2x3 ml), then dried m 
his was added 



Thionyl chioridp (0.85 ml, 12.00 inmol) was added dropwise to metfaan >1 (8 ml), stirred and 
cooled in a water bath. Stirdhg wa^ continued it I^^ 50 min then /erf-butyl (2I?)-[(4R)^ 

10 metbyl-23-dioxoimidazbU(£n-^ ^reparec . as described below) 

(133 liig, 6.468 mnibl) Was added stirring for a fui ther 30 miiii the 

solution v/as evaporated to dryness and re-^vaportaed twice with EtOH 
vacuv. The residual solid was dissolved in pCM (5ml) under argon, to 
triethylaniine (SOjil; 6.574jmm6j[) and the mixture was stirred at RT for ] O min. 4-[2- 

15 Methylquinolin-4-yl)methoxy]benzenesulph6nyl chlbride h^ (example IB step v)) 

(ISOmg, 0.468inmol) was suspended in DCM (5ml) and to this was add ^d triethylamine 
(130^1, 0.933nimol); the resulting solution was then added diopwise to i he amine solution and 
stilling continued under argon for 16 fa. The solution was diluted with I (20ml) and 
washdd with water (15nil). The organic layer was evaporated and purifi by column 

20 chromatography (iOg silica bond elut,eluent 0- 2% MeOH in DCM). l^todiict fractions were 
evaporated, triturated widi ether and collect^ by filtration to give (5j?)-! ft-methyl-5-[(2l?)*l- 
({4-[(2-methylquinolin-4-yi)methox;y]phen^ audazoline-2,4-dione 
as a white solid (113 mg, 0.228 mbl). NBsfii: 1.02- 1.15 (m, i^^ (m, 2H), 1.44 

(s, 3H), 1.60- 1.74 (m, IH), 2.66 (s, 3H), 3.22-3.50 (m, 2H), 3.95-4, 

25 2H), 7.36 (d, 2H), 7.55 (s, IH), 7-60 (t, IH), 7.76 (t, IH), 7.84 (d, 2H), 7[ 
IH), 8.12 (d, IH), 10.80 (s, IH); MS (M+H) 495. 



32 (m, IH), 5.74 (s, 
99 (d, IH). 8.07 (s. 
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The starting material tert-hntyl (2jR)-[(4jR)-4-niethyl-2,5-dioxoimidazoUdin-4-yl]pyrroUc^^ 
ylcarboxylate was prepared as described below: 

i) l-(reJt-Butoxycarbonyl>D-proline (5g, 23.2minol) was dissolved in DCM (120ml). 
Triethylamine (3.23ml, 23*23mmol) was added and the reaction mixture was stirred rapidly 

5 and cooled in an ice-salt bath, Isobutyl chloroformate (2.96ml, 23.30mmol) was added 
dropwise, maintaining the reaction temp^ature mider - 5^C. Stirring was continued at this 
temperature for 15 min, then iV,C>-dimethylhydroxylamine hydrochloride (2.34g, 24.00mmol) 
was added in one portion, followed by dropwise addition of triethylanMne (3.23ml, 
23.23mmol). Stirring was continued at - S^'C to - lO'^C for 1 h then at RT for 1.5 h. The 
10 solution was then washed with saturated aqueous NaHCCb (40 ml)» water (40 ml) and brine 
(40 ml), then dried (MgS04), filtered, evaporated and dried in vacuo to ^ve the product tert- 
butyl (21?)-2-{[methoxy(methyl)amino]carbonyl}pyrrolidin-l-ylcaiboxylate as a syrap (5.4g, 
20.90mmol), used without furOier purification. 

ii) ferr-Butyl (2iRI)-2- { [methoxy(methyl)amino]caibonyl }pyrrolidin- 1-ylcarboxylate 

15 (5.40g, 20.9Qmmol) was stirred in THF (70 ml) under argon and the solution cooled to around 
-lO^C in an ice-salt bath. Methylmagnesium chloride (13,9ml of a 3M solution in THF, 
41,80mmol) was added dropwise and stirring was continued for 1 h at —10 ''C, then at RT for 
16 h. EtOAc (50ml) was added with vigorous stirring, followed by 2M aqueous HCl (50ml). 
The layers were separated and the aqueous phase was re-extracted with EtOAc (3x40ml). The 

20 combined organic extracts were washed with saturated aqueous NaHCOs (SOnol), brine 
(80ml), dried (MgS04), filtered and evaporated to give the product tert-butyl (2R)-2- 
acetylpyrrolidin-l-ylcarboxylate (3.40 g, 15.94 mmol) as a pale yellow oil which crystallised 
on standing in the freezer, and was used without further purification. 

iii) rerf-Butyl (2/?)-2-acetylpyrroUdin-l-ylcarboxylate (2g, 9.38mmol) was dissolved in 
25 EtOH (20ml) and to this was added a solution of ammonium carbonate (3.60g, 37.46mmol) in 

water (20ml), followed by potassium cyanide (1.22g, 18.73nunol). The reaction mixture was 
heated at 80°C under microwave irradiation for 2 h, cooled and allowed to stand at RT for 48 
h, then poured into water (6Qml) and extracted with EtOAc (4x50 ml). The combined organic 
extracts were washed with brine (50inl), dried (MgS04), filtered and evaporated. Ihe residual 
30 foamy solid was recrystallised firom tert-hntyl methyl ether (60ml) to give the product tert* 
butyl (2/J)-[(4/?>4-metiiyl-2,5-dioxoinddazoHdiia-4-yl]pyrrolidin- (1.09g, 
3.85mmol) as a white crystalline solid. The filtrate was evaporated and recrystallised firom 
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tert-hutyl metyl ether (ca 2Qml) to give a further portion of tert-butyl 
dioxoimidazoIidih-4-yl]pynx>lidin-l-yIcaifooxylate (0.586 g, 2.70 imno] 
1.73 - 2.06 (m, 3H), 2.32 (bs. IH), 3.15 - 3,24 (m. IH). 3.22 (s, 3H), 
4.19 (m, IH), 6.18 (bs, IH), 7.57 (bs, IH). 



7662003/003907 



(2lR)-[(4/?>4-methyI-2,5- 
; NMR: 1.19 (s,9H). 
3J51 (bs,lH),4.11- 



Othe^£om20lI|ldfe 
Example 1 

7-({44(2-methyIquinoIin-4-yl)methoxy]phenyI}si^^ 
2/t-dione 

10 




15 To a solution of 7K{4-[(i-methylq(uinolin'4-yl)m 

diazaspiro[4.6]undecarie^^ in MeOH wa s added a suspension 

of potassium perbxymonosuIpHate (300izLg) in w^^^ (1(^)^ The result int suspension was 
stirred for 1 h; diluted with water (5Chiil) and pordpned with DCM (3 x8 Ond). The combined 
organif^ieXtc^ tiieated wife wateri^ ind concentrated in 

20 vacuo. The crude product was chiomatbgraphcxl ph^ silica (lOg) using a 
gradient over 50 min as eluent to give 7^(4-[(2rmeihyi<i 

yl)methoxy]phenyl }sulphonyl)-l,3-diazaspirq[4.6]undecane-^ ak a white solid 

(123mg); NMR 6 1 .4 (m, 7H), 2.0 (m. 4lt),^ 3H), 5.8 (s, 2H), 7.5 ( 2H), 7.8 (m, 4H), 
7.9 (s, IH), 8:1 (d, IH), 8.3 (d, IH), 8.4 (s. IH), 10.6 (m, IH), diastereoijsbmeric enrichment 
25 approximately 2.2:1; MS 49l95 (Nm^ 



).10%EtOHZDCM 



The starting ihaterial 7^(<4r[(2- 

diazaspiro[4.6]undecane^2,4-dione was prepared as follows: 

i) To a stirred suspension of 2-methylquinolin-4-ylcarboxylic acid (|4g, 21.4mmol) in 
30 THF (100ml) at RT was added lithium aluminium hydricte (21.4ml, 1 .01^ I solution in THP, 
21.4mmoI) dropwise over 20 min. After 16 h, water (4ml) was added caitiously followed by 
2N NaOH (4ml) and water (12ml). The resulting gelatinous precipitate > /as filtered off and 
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washed with THF. DCM (200ml) was added to the filtrate and partitioned with saturated 
NaHCOa (2x75inl)- The organic layer was dried (MgS04), concentrated, triturated with DCM 
and filtered to give 2-inethylquinolin-4-yhnethanol as a white powder (858nig, 5mmol). The 
mother liquours were purified by chromatography (20g silica bond elute, Ghx&at 0— >5% BtOH 
5 / DCM) to give a further 610mg of product (S.Smmol); NMR 2.6 (s, 3H), 5.0 (d, 2H), 5,5 (t, 
IH), 7.4 (s, IH), 7.5 (t, IH), 7.7 (t, IH), 7.9 (m, 2H); MS: 174. 

ii) To a suspension of 2-methylquinolin-4-ylmethanol (lOQmg, 0.58mmol) in DCM (5ml) 
at RT was added triethylamine (0.24ml, 1.74mmol). The reaction mixture was cooled to O^C 
and methanesulphonylchloride (0.05ml, 0.64mmol) was added dropwise. After 10 min the 

10 reaction mixture was concentrated, EtOAc (20ml) was added and the organic layer partitioned 
with brine (lOml), dried (MgS04), concentrated and purified by chromatography (lOg silica 
bond elute, eluent 5% MeOH / DCM) to give 2-methylquinolin-4- 
ylmethoxysulphonylmethane (llOmg, 0.44mmol); NMR 2.7 (s, 3.35 (s, 3H), 5.75 (s, 
2H), 7.5 (s, IH), 7.6 (t, IH), 7.75 (t, IH), 8.0 (m, 2H); MS: 252. 

15 iii) 4-Hydroxythiophenol (4.448g) was dissolved in MeOH (lOQml)* Tlie solution was 
stirred at RT and water (35ml) was added followed by sodium perborate tetrahydrate (10.86g). 
After 1 h the reaction mixture was partitioned between 50% brine (100ml) and EtOAc 
(2x200nal), the combined organic extracts dried (sodium sulphate) and concentrated m vacuo 
to give 4-hydroxythiophenol disulphide as a white waxy solid (4.28g); NMR S 6.75 (d, 4H), 

20 7.25 (d,4H), 9.75 (s,2H); MS 249,59(MH-). 

iv) 4-Hydroxythioph^ol disulphide (4.27g) and 2-methylquinolin-4- 
ylmethoxysulphonylmethane (8.86^ were dissolved in DMF (150ml). Potassium carbonate 
(14. 15g) was added and the mixture was stirred at 50'^C under argon for 4 h. The suspension 
was allowed to cool to RT and partitioned between 50% brine (150ml) and EtOAc (2x 

25 300ml). The combined organic extracts were dried (sodium sulphate), concentrated and the 
residue triturated with cold MeOH to give the desired product as an off-white solid (4.58g). 
Further product was obtained by silica column chromatography of the mother liquors using a 
25%-75% EtOAc/isohexane gradient over 50 min as eluent giving 4-(2-methylqxiinolin-4- 
ylmethyloxy)thiophenol disulphide (7.66g); NMR 8 2.65 (s, 6H), 5.6 (s, 4H), 7,15 (d, 4H), 7.5 

30 (m, 8H), 7.7 (t, 2H), 7.95 (d, 2H), 8.1 (d, 2H); MS 561.39(MH4-). 

v) 4-(2-Methylquinolin-4-ylmethyloxy)thiophenol disulphide (50Qmg) was susponided in 
acetonitrile (10ml) and stirred at RT. Water (1 drop) was added followed by tri-n- 
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ear solution which was 



3H),5^(s, 1H),5.6 
8.1 (d,lH); MS 280.2 



(20inl). The organic 
chromatography on a 



butylphosphine (0.28ml). Stirring was continued ovemight leaving a c 
concentrated m vociio smd purified by chromatography pii a silica gel t ond elute using a 30- 
90% EtOAc/hexane gradient oyer 50 inin as elu^nt to ;giye 4r(2Tinethy] qiiinoIin-4- 
ylmeflioxy)fluophenol as a white, waxy solid (480mg); NMR 6 2.75 (s 
5 (s, 7.05 (<t 2S>, %3 (d, 2H), 7.6^^^ 7 8 ft/ IH). 7.95 (d. IH). 

vi) To 4-(2-methylquinoUnr4;-ylmethpx^^^ (246nig) stirre d <at RT in DCM (5ml) 
was adde(i:2-cyclohep6Bn^ (l ib ml) arid tiieth>^anMn6 (t^ A 'tor i h the reaction 
mixture was partitioned bet^yeb 

10 portion Was driedy^^c^ was purified by 

siUca gel bond eJute^^ u^^ to give 3-({4-[{2- 

iriethyliquinblih^yi^^ acdlourb^ oil (S^lOmg); MS 

392.2:(K«f^ ■ . :• ;, ^. /, 

vii) 3-((4rjEjt3ri^^ hone (3IQmg) was 
15 suspended in EtOH (lOml); Water (lOm ig) aiidpotassium 

cyanide, (13Qmg) were added and the reaction stirred . at 65^C ovemight . 'EtOH^as removed 
in vacuo and the mixture partitioned between water (20ml) and DGM C ^40nii). 
combined organic extracts were dried (sodium sulphate), concent^ted i fi yooi^ i^d purified 
on a Jsiiica ib<^ usiiiig^ mih^ eluent to give 

20 7<{4^[(2-meftylquinp^ }undecane-2/^-dione 
as a whitefdi^ 

7.({4.[(2-MethyIquiii6^ 
25 ^ione 




An analogous method to that described in example 1 was used except th|at 
was 7-({4-[(2-methylquinolin-4-yl)methoxy]phenyl } thio)-l,3-diazaspird[4 



the starting material 
.5]decane-2,4- 



wo 2004/02471 



PCT/GB2003/0039a7 



-77- 



dione. The crude product was chromatographed on a lOg silica bond elute using a 0-25% 
EtOH/DCM gradient over 50 min as eluent to give 7-({4-[(2-niethylquinolin-4- 
yl)niethoxy]phenyl}sulphonyl)-13-diazaspiro[4.5]decane-2,4-<Jione as a white solid (75mg); 
NMR 6 1.4 (dgu 5H), 2.0 (m, 4H), 2.8 (s, 3H), 5.8 (s, 2H), 7.5 (m, 2H), 7.8 (m, 4H)» 7.9 (s, 
5 IH), 8.1 (d, IH), 8.3 (d, IH), 8.4 (s, IH), 10.6 (m, IH), diasteieoisomeric enrichment 
approximately 4.2:1; MS 479.93(MH+) 

The starting material 7-({4-[(2-methylquinoiin-4-yl)methoxy]phenyl}thio>l,3- 
diazaspiro[4.5]decane-2,4-dione was prepared using an analogous method to that describe in 
10 example 1 for the preparation of 7-({4-[(2-methylquinolin-4-yl)methoxy]phenyl}thio>l 3- 
diazaspiro[4.6]undecan6-2,4-dione except that 2-cyclohexen-l-one was used instead of 2- 
cyclohepten-l-one in step vi) to yield 7-({4-[(2-mettiylquinolin-4-yl)methoxy]phenyl}thio)- 
l,3-diazaspiro[4.S]decane-2,4-dione as a white foam (140mg); MS 448.0(MH+). 

15 Example 3 

7-({4-[(2-methyIquinoIin-4-yl)methoxy]phenyl}sulphonyl)-13-diazaspiro 
dione 



An analogous method to that described in example I was used except the starting material was 
20 7-({4-[(2-methylqmnoUn-4-yl)me1hoxy]phenyl}11iio)-13'^azaspiro[4.4]nonm 

(70mg). The erode product was chromatographed on a lOg silica bond elute using a 0-20% 
EtOH/DCM gradient over 45 min as eluent to give 7-({4-[(2-methylquinolin-4- 
yl)methoxy]phenyl}sulphonyl)-l,3-diazaspiro[4,4]nonane-2,4-dione as a white solid (20mg); 
NMR 5 2.0 (m, 6H), 2.7 (s, 3H), 3.9 (m, IH), 5.7 (s, 2H), 7.4 (m, 2H), 7.5 (m, 2H), 7.6 (m, 
25 IH), 7.7 (m, 2H), 7.9 (m. 2H), 8.1 (m,lH), 10.6 (m, IH), diastereoisomeric enrichment 
approximately 4.6:1; MS 465.89 (MH+). 




o 
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The starting maiteiial 7-({4-[(2-mefliylquinolin-4-yl)ii»thpxy]phenyl)t^o)-r^ 
diazaspin>[4.4]iionane-2,4-dione was piiq>ared as follows: 

i) , 4-(2-MethyIquinolin-4-^mefhoxy)tfuq^ (200in|g) (example 1 » step 

iv)) was stirred at RT in acetonitrile (10ml), water (1 drop) and tri-n4>u^lphdSpWn^ 
5 (0.094inl) were added. Stirring was continued oveniight and 2-cyclopei iten-1-one (0, lOlnal) 
and triethylanuiie (0.3nil) were addi^d. After 2 h the amxtii^ partitioned between saturated 
brine (2Q]nI) and EtOAc (46nil}; The organic poiiibn^ was^ c vi y^3^^:^aiid 

chromatograpKbd on a 20g s^ )hekane gradienl over 



}thi6)cyclqpentanone 
J.65(s.3H),3^(m. 
(d,lH);MS 



45 imn as iiudfi^^^ 

10 as jEt cc^uriess cil C240ii^ 6H),^ 2.6 (^ ol^cure,^ 

1H^7J (d; 2^i^^^^ 8.1 
363:99(iV^^ . ' 'gX ■ 

ii) 3-((4-[(2-methyIquinplin-4^ 

treated Using the exaanple 1 step vii) to jdeld 7-({4-[(2 

15 yl)meUioxy]phe^ 

■ ■433.88(MH^^r; .:x\\^'-[:'^;.'-- s y 



5-Methyl.5-[l|(H^^^ 
20 3l)]hetlios^ 




thj 



An analogous method to thjat describe I wafs used except 

5^methyir5-fl;lT^({i^ 

dioh^ (124m^The ci^ was chron^^ 3i lOg silica pond 

25 10% EtOHZDCM gradient as eluent to give 5-ihethy^^ 

yl)methoxy]pheriyl}sulphonyl)ethyl]iimda2dlidine-2 a white 

1.1 (d, 3H), 1.5 (s, 310, 2.7 (s, 3H), 3-7 (m, IH), SlS (s, 2^1), 7.4 (d, 2H) 
2H), 7.8 (d, 2B[), 7.95 (d, IH), 8.1 <d, IH). 10.8 (s. lEQi; MS 454.2(MH4: 



st^ng material was 
A- 

elute using a 0- 



46lid(64mg);NMR8 
7.6(d.2H),7.7(d, 
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The starting material 5-methyl-5-[l-({4-[(2-methylqviinolin-4- 
yl)methoxy]phenyi}thio)ethyl]iniidazoKdine-2,4-dione was prepared as follows: 

i) To 4-(2--methylquinolin-4-ylmethoxy)thiopheiiol disulphide (exan^le 1 step iv)) 
(358mg) stirred at RT under argon, was added water (1 drop) and tri-n-butylphosphine 

5 (0. 18ml). Stirring was continued overnight and 3-bromo-2-butanone (0. 188ml), potassium 
carbonate (70Qmg), and t&trabutylammonium iodide (IQmg) were added. After 2 h excess 
inorganic material was filtered off, the filtrate concentrated in vacuo and purified on a lOg 
silica bond elute using 0-1% EtOH/DCM gradient as eluent over 45 min to give 3-({4-[(2- 
methylquinolin-4-yl)methoxy]phenyl}thio)butan-2-one as a colourless oil (350mg); MS 
10 35L98(ES+). 

ii) 3-({4-[(2-Methylquinolin-4-yl)methoxy]phenyl } thio)butan-2-one (350mg) was treated 
using an analogous method to that used in example 1 step vii). The erode product was 
chromatographed on a 20g silica bond elute using a 0-6% EtOH/DCM gradient over 50 min as 
eluent to give 5-methyl-5-[l-({4-[(2r-methylquinolin-4- 

1 5 yl)methoxy]phen^ } thio)ethyl]imidazolidine-2,4-dione as a white solid (180mg); MS 422.2 
(MH+). 



Example S_ 

5-[2-(4-Fluorophenyl)-l-({4-[(2-methylquinoUn-4-yl)methoxy]phenyl}^ 
20 methylimidazolidine-294*dione 




Single DIastereoisomer 

An analogous method to the described in example 1 was used except that the starting material 
was 5-[2-(4-fluorophenyl)-l-({4-[(2-methylquinolin-4-yl)methoxy]pheiiyl)t^ 
methyliniidazolidin&'2,4-dione (90mg). The erode product was chromatographed on a lOg 
25 silica bond elute using a 0-15% EtOH/DCM gradient over 45 min as eluent to give 5-[2-(4- 
fluorophenyl)-l-({4-[(2-methylquinolin-4-yl)methoxy]phenyl}sulphonyl)ethyl]-5- 
methylimidazolidine-2,4-dione as a white solid (29mg); MS 548.2 (MH+). 
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The starting material 5"[2<4-fluorophenyl)-l-({4^[(2-methylquinoIm - 
yl)methoxy]phenyI } thio)ethyl]-5-methyMm p repared by an 

analogous method to that described in example 4 steps i) and ii) except that 3-bromo-2- 



5 butanpne in step i);was replaced with 3HchIor6-4-(4-fluoropheriyl)-2-bu 



anohe to yield 4-(4- 



fluorophenyl)-3-({ 4r[(2-methylquin6l^ 

cbiouriess 5rE^7(4-fluorx)phen; *)-iT({4-[(2- 

methylqiunQUnr4-y^ as a white 

solid (90tog)Vfe 



10 



Example 6 >iV 
5-£({4-[C2-JV4etft 
ylpropyI)iTOc^^ 




15 To l-({4-[(2^riSth 



(65nig)yisSofv^]te^ was addiedammoriiiUE 

arid potassium cyanide (i8nig); The:ra was stirred at 70-G for 6 d 



cooled toJRTi pia^ and EtOAc (2? 25ml), and the 



'(3-pyrimidin«2- 



^ariidiriate (318mg) 
The solution was 



lOg silica bond elute 
[(2^methylquinolin- 



catnbiiied br^^ 

20^ usiiiji^^ ovea: 50j^ 5-[({ 

MawMtesi^ 



The starting nmteirial l-({4-[(2-m^ 

25 2"ylpentM-2-c»T^ wais ^ -^^^ - 

i) To 4-(2^me^ 1 step i v)) (4g), 

suspended in acetonitrile (100ml) and stirred at RT under iargon wa^ 
and tri-n-butylphosphine (1 .87mi). Stirring was continue bvemight and iodomethane 
(l«07ml) and potaissium carbonate (7.88g) were added: After 1 h excess i lorganic residues 

30 were filtered off and the filtrate concentrated in vacuo. llie residue was { urified on a lOOg 
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silica bond elute using a 20-80% EtOAc/ isohexane gradient over 45 min as eluent to give 4- 
(2-methylqiunolin-4-ylmethoxy)phenylthiomethane as a light brown oil (2.91g); NMR 5 2.45 
(s, 3H), 2.65 (s, 3H), 5.6(8, 2H), 7.05 (d, 2H), 7.25 (d, 2H), 7.5 (m. 2H), 7.7 (t, IH), 7.95 (d, 
IH), 8.1 (d, IH); MS 295.99 (MH+). 

5 ii) 4-(2-methylquinolin-4-ylmethoxy)phenylthiomethane (2.9g) was stirred at RT in 
MeOH (90nil) and a suspension of potassium peroxymonosulphate (9.05g) in water (60inl) 
was added. After 1 h the resulting white precipitate was filtered off and partitioned between 
saturated aqueous potassium carbonate (250ml) and DCM (2x300ml). The combined organic 
extracts were conc^trated in vacuo and pudfied on a lOOg silica bond elute using a 40-80% 

10 EtOAc/isohexane gradient over 50 min as eluent to give 4-(2-methylquinolin-4- 

ylmethoxy)phenyIsulphonylmethane as a white solid (2.38g); NMR 5 2.65 (s, 3H), 3.2 (s, 3H), 
5.75 (s, 2H). 7.4 (d, 2H), 7.6 (m, 2H), 7.7 (t, IH), 7.9 (d, 2H), 8.0 (d, IH), 8.1 (d. IH); MS 
328.3 (MH+). 

iii) 4-(2-Methylquinolin-4-ylmethoxy)phenylsulphonylniethane (300mg) was suspended 
15 in THF (6inl) and stirred at -lO'C under argon. LHMDS (l.OM in THF, 0.96ml) was added, 
followed after 10 min by a solution of ethyl 4-(2-pyriinidinyl)butyrate (178mg) in THF (2ml). 
After 1 h the reacticm was quenched with saturated aqueous ammonium chloride (lOmi) and 
partitioned with EtOAc (2xl5ml). The combined organic extracts were dried (sodium 
sulphate) and concentrated in vacuo. The residue was purified on a 20g silica bond elute using 
20 a 0-5% EtOH/ DCM gradient over 50 min as eluent to give l-({4-[(2-methylquinoUn-4- 
yl)n»thoxy]phenyl)sulphonyl)-5-pyrimidin-2-ylpentan-2-one as a pale yellow oil (70mg); 
NMR 6 1.9 (m, 2H), 2.65 (m, 5H), 2.8 (t, 2H), 4.6 (s, 2H), 5.75 (s, 2H), 7.35 (m, 2H), 7.5 (m, 
2H). 7.75 (m, 2H). 7.8 (d, 2H), 8.0 (d, IH), 8.1 (d, IH), 8.7 (d, 2H); MS 476.2(MH+). 

25 Example 7 

5-Isopropyl-5-[({4-[(2-methylquinolni-4- 
yl)methoxy]phrayl}su]phonyl)mettiyl]imidazolidine-2,4-dione 
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5-Isopropyl-54({4-[(2-methylqmnolin-4.yl)methox 
2,4-dione was prepared using an analogous method to that described in 
in step ill) ethyl 4:-(2-pyriniidinyl)buQqrate was replaced with methyl 
product as a white solid (37mg); MS 468.2(MH+). 

Example 8 

5-(Methox7methyl)-5-[({4-[(2-meth}i^ 
yl)methdxy]pheiiyl}sidphony^^ 



r/GB2003/003907 



iy^)methyl]imidazolidine- 
example 6 except that 
isbbutyrate to yield the 




10 5-(MethpxynieA3a)-5^[({4^^ 

yl)methoxy]phehyl} sulphonyl)^ was 
analogous nietlK>d to th^ in exainple 6 ^ept that in step ii|) 

pynmidttii^ methjd metfipxyacetate to yielii 

■js61id:<37mg)v^ 



prepared 



15 



Exainple9 

S.(2-A|eth 

yi)niethdjcfjplien^^ 




20 5-(2-Mefhoxyethyl)-5-[({4-[(2-methyl^ 
yl)metfid^y]ph^^ 

andogous method to that <tescrit^ ih exainj^Ie 6 except that in step iii) 
pyrimidinyl)butyiate was replaced with methyl 3«-methoxypropionate to 
light brown solid (9mg); MS 483.99(MH+). 



using an 
ethyl 4^(2- 

tlie product as a white 



ethyl 4-(2- 

yield the product as a 
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Example 10 

tert-Bulyl ({4-[({4-[(2-methylquinoUii-4.yl)met^^ 
dyioxoimidazolidin-4-yl}methyl)carbamate 



5 r^ft-Butyl ({4-[({4-[(2-methylquinolin-4-yl)methoxy]phenyl}sulphonyl)me1h^^ 

dioxoiinidazolidiii-4-yl}methyl)carbaniate was prepaied using an analogotis method to that 
described in example 6 except that ethyl 4-(2r-pyrimidinyl)butyrate was replaced with methyl 
N"(rert-butoxycarbonyl)glycinate to yield the product as a white solid (13mg); MS 
555.2(MH+). 



Example 11 

fert-Butyl4-{4-[({4-[(2-methylquinoUn-4-yI)methoxy]phenyl}sulphonyI)mett^ 
dioxoimidazolidin-4-yl}piperidin-l-ylcarboxylate 



15 f^it-Butyl 4-{4-[({4-[(2-methylquinolin-4-yl)methoxy]phenyl}sidphonyl)methyl]-2,5- 

dioxoimidazolidin-4-yl}piperidin-l-ylcarboxylate was prepaied using an analogous method to 
that described in example 6 except that in step iii) ethyl 4-(2p-pyrinudinyl)butyratB was 
replaced with ethyl (N-[tert-butoxycarbonyl]piperidin-4-yl)carboxylate to yield the product as 
a white soUd (9mg); MS 608,99(MH+). 




10 




20 
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Example 12 

5*(l-Acetylpiperidin-4-yl)-5-[({4-[(2-methyIquinoIin 
yl)methoxy]phenyl}sulphonyl)methyI]iinidazoUdin^^^ 

V 




5 l-(l-Acetylpiperidin-4-yl>-2-({4-[(2-inethylquinolin-4- 

yl)methoxy]phehyl }sulphonyl)ethanone (65nig) was treated using an analogous method to that 
described in example 6 to yield 5-(l-acetylpiperidin-4-yl)-5-{({4-[(2^m ^ylquinolin-4- 
yl)medioxy]phenyi}sulph6nyI)methyl]inudazolidine--2,4-dione as a whip solid (3mg); MS 
550^0(MH^ 

10 

The starting material l-(l-acetyIpiperidin-4-yl>2-({4-[(2-meth 
yl)medioxy]phenyI}sulphonyI)etfaanoiie was prepared as follows: 

i) Tb tert-but5^^4^^^ 
yl)methGxy]phenyI }sulphohyl)ace^^ (example I I step iii)) (220mg) 

15 in MeOH (lOiial) at R'f was added hydrogen chloride (4M in l,4-di6xan, 

solution was concentrated in vacUq and azeotroped onpe with toluene. T his gave 2-({4-[(2- 
methylquinolih-4-yl)methoxy]phenylj ne as a white solid 

(21Qmg); IH), 1.6 (ni; 2Hj; 2.6 (in, 2H), 2.8 (m, 3H), 3.<K(s, 3H), 4.8^(s, 2H), 

6.0 (s. 2H), 7.4CS (d, 2Bt), 7.9 (m, 3H}i 84 (^^ (m, IH); MS 

20 439.18 (MH+). 

ii) To a suspension of 2-({4-[(2-methylquinolin-4-yl)methoxy]pheii yl}sulphonyl)-l- 
piperidin-4-ylethanone (70mg) in acetonitrile (5ml) at RT was added trie thylamine (0;096ml) 
followed by acetyl chloride (O.Olml). After 1 h the mixture was diluted > ritfi fetOAc (20ml) 
and partitioned \vith brine (10ml). The organic portion was concentrated in vacuo ki^ purified 

25 on a lOg silica bond elute using a 0-5%£tOH/DCM gradient over 50^m 1- 
(l-acetylpiperidin-4-yl)-2-({4-K2-methylquinolin-4-yl)n:i^ } sulphonyl)ethanone 

as a white solid (70mg); NMR 6 1.1 (m. 3H), 1.8 (m, 2H).1.95 (s, 3H), 2 65 (s, 3H). 2.75 (m, 
IH), 3.0 (m, IH), 3.8 (m, IH), 4.25 (m. IH), 4.8 (s, 2H), 5.75 (s, 2H), 7.: 5 (d. 2H), 7.6 (m, 
2H). 7.7 (t, IH), 7.85 (d, 2H),7.95 (d, IH), 8.1 (d, IH); MS 48L2 (MH+]. 
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Example 13 

5-(Aixiinomethyl)-5-[({4-[(2-methylquuioliDi-4*- 
yl)methoxy]phenyl}sulphonyl)methyl]i]iiidazo^ 




To tert-hntyl ({4-[({4-[(2-methylquinolin-4-yl)methoxy]phenyl}sulphonyl)met^^^ 
dioxoiinidazolidin-4-yl}methyl)carbamate (20mg) (example 10) dissolved inMeOH (Sinl) 
was added hydrogen chloride (4M in 1,4-dioxan, 1.5ml). The solution was stirred at RT 
ovemight and partitioned between saturated aqueous potassium carbonate (10ml) and DCM 
10 (2xI5ml)* The combined organic extracts were dried (sodium sulphate) and concentrated in 
vacuo to give 5-(aniinomethyl)-5-[({4-[(2-methylquinolin-4- 

yl)methoxy]phenyl}sulphonyl)methyl]iinidazolidine-2,4-dione as a white solid (lOmg); MS 
454.92(MH+). 

15 Example 14 

5-IsobutyI-5-[({4-[(2-methylquinolin-4- 

yl)methoxy]phenyl}sulphonyl)methyriimadazolidlne-2,4-dione 



5-Isobutyl-5-[({4-[(2-methylquinolin-4-yl)n:iethoxy]phenyl}sulphonyl)meA^^ 
20 2,4-dione was prepared by an analogous method to that described in example 6 except that in 
step iii) ethyl 4-(2-pyrimidyl)butyrate was replaced with etfayl isovalerate to yield the product 
as a white solid (23mg); MS 481.96(MH4-). 
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Example IS 

5-Cydopropyt5-[({4-i(2-methylquinoIin-^ 
yl)methbxy]phenyI}suIphon}1)mefli3l]iimdaz^ 

a 




5 5-CyclopropyI-5--[({4-[(2-inethylquihGlin^ 

yI)methoxy]phenyl}sulphonyl)ihethyl]im was prebared by an analogous 

method to that described in example 6 except that in step iii) ethyl 4t(2- pyriniidyl)butyrate 
Was replaced wdth ethyl cyclppropaiiecarbbxylate to yield the product a\ ; 
MS 465.85(MH+). 



10 



Example 16 
5-[({4-[<34-Dim 

. dione y-'ii v'-' * . 




15 Sodium hydride (48mg pf 60% dispefsion>^^ added to a solution of 3, 5«<limethoxybenz^ 
al€;oh6l(i68mg^^m Jimbi^ temperature 

for 20 imn:^54[(^ -5-^iiethyUmida^^ ne^/^Hdibne (286mig) 

was added and the re^ After co >ling, the reaction 

was poured into water (50nnd)^^ to acidified to pHl using 36 ^ hydrochloric acid. 

20 The resulting piecip^^ was filtered Md water. Tlie produi t was then treated 

vwth etherati 

dimethpxybenzyl)oxy]phenyl}suIphonyl)ni^ NMR 
(DMSO-d6) 1-25 (s. 3H), 3.7 (m. 2H), 3.8 (s, 6H). 5,15 (s, 2H), 6.5 (m, Jh), 6.6 (m. 2H). 7.25 
(m, 2H), 7.8 (m. 3H), 10.7 (s, IH). MS 435 (MH+). 

25 



a white sdid (lOnog); 
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The starting material 5-{[(4-fluorophenyl)sulphonyl]methyl}-5-methylimidazoUdin 
dione was prepared as follows: 

i) A solution of l-[(4-fluorophenyl)thio]acetone (1.4g ) [J.HetChenx. 10 (1973) 127] in 
50% aqueous ethanol (40id1) was stirred at ambient tempoature and anunonium carbonate 
5 (4.5g) and potassium cyanide (l.Og) were added. The mixture was heated at SS^^C for 3 h, 
cooled and evaporated to dryness. The residual solid was treated witii water, washed with 
water then with ether and dried to afford 5-{[(4-fluorophenyl)thio]methyl)-5- 
methylimidazolidine-2,4-<iione; NMR (DMSO-d6) 5 13 (s, 3H), 3.2 (s, 2H), 7.1 (m, 2H), 7.45 
(ra, 2H), 7.9 (s, IH), 10.7 (br, IH), MS 253 (MH-). 

10 ii) A slurry of potassium peroxymonosulphate (30.5g) in water (30ml) was added to a 
stirred, ice-cooled solution of 5-{[(4-fluorophenyl)thio]methyl}-5-merthylimidazolidine-2,4- 
dione (4.2g) in MeOH (150nil) .The temperature was adjusted to ambient and the nmetuie was 
stirred for 18 h. The solid was filtered and treated with IM hydrochloric acid then washed 
with water and dried to afford 5-{ [(4-fluorophenyl)siilphonyl]niethyl}--5-DQethyliniidazolidine- 

15 2Adione; NMR (DMSO-d6) 5 1.3 (s, 3H), 3.8 (m, 2H), 7.45 (m, 2H), 7.8 (s, IH), 7.9 (m. 
2H), 10.75 (s, IH); MS 285 (MH-). 



Example 17 

5-Methyl-5-({[4-(l-naphthylmethoxy)phenyl]sulphonyl}methyl)imidazoUdine-294-di 




5-Methyl-5-({ [4-(l-naphthylmethoxy)phenyl]sulphonyl}methyl)imidazolidine-2,4-dione was 
prepared using an analogous method to that described in example 16 except that 3,5- 
dimethoxybenzyl alcohol was replaced with 1-naphthylmethanol (241mg) to afford 5-methyl- 
5'({ [4--(l-naphthylmethoxy)phenyl]sulphonyl)methyl)iimdazolidine-2,4-dione; NMR 
25 (DMS0-d6) 5 1.3 (s, 3H), 3.7 (m, 2H), 5.7 (s, 2H), 7.3 (m, 2H). 

7.5 (m, 3H), 7.7 (m, 4H), 7.9(m, 2H), 8.1(m, IH), 10.7 (s, IH); MS 423 (MH-). 
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Example 18 

6.({4.[(3^.Dimethoxybenzyl)oxy]phenyI}suIphonyl>l,3-dia^ 



;4.4]nonane-294-dlone 




6-({4-K3,5-Dimethoxyben2yl)oxy]phenyl}suIphonyl>13-diazaspTO 
S was prepared by m analogous method to that described in exan^le 16 except 6-[(4- 
fluon)phien34)suiphpnyI]--l 3-<iia^ (31 Img) jand 33- 

dimethoxytenzy^ alcohol were used; 1-8 (m, 2H), 2:p W 3.75 (sw 6H), 

3.S (m, iH>; 5.3 (s» 2H), 6.45 (m, IH);^ 7.2 (m, 211), 7.7 (fai. 2H); 8.35 (s, IH), 

10.65 (bi\ 110; 1^ 459^(^^ 

'•'10 

The starting material 6-[(4-fluorophenjd)sulphonyI]-^^ was 
prcpai^das^fo^ ^ . 

i) 2~Chlorocyclopentanone (2.84^ was addb^ to an ice-^ld mixtuie of 4- 
fluorothiophenol (2.56g) arid an aqueous IM solutiipn of sodiuni hydrbx^^ in MeOH 

15 (lOOml) with stirring. The res to warm to ambient and 

stirredyfor 90 iiiin. Afte;r r^^^ solvent, the reside partitip^te between EtOAc 

and saturated a9U!X)u^^^ c^bonate. The solvent phase was wasbedj with water arid then 

dried (NlgS04) and evaporated to dryness. 2-[(4-fluoropheriyl)thio]dyclopentanone was used 
uithout fiuthe^^^ 

20 ii) 2-[(4rHuorbpheny|^^ was treated usiii^ an analogous 

rn^thod to that described in exaniple 16 ste^ i) to afford 6r[(4^fluQrophenyl^ 
diazaspiip[4.4]ndnfflie-2,4-ffi^^ IH), 
12 (m, 2H), 7>4 (rii, 2H), 8 4 (s, iH), 10.59 (br, lED; MS 279 (MFt)- 
iii) 6-[(4-Huorophenyl)thSo]Tl,3-diazasp (2i8g) was treated using 

25 an analogous process to ttiat described in example 1 6 step ii) to yield 6-[i| 

fluorophenyl)sulphonyl]-l,3-diazaspiro[4.4]nonane-2,4-dione; NMR CDMSO-d6) 5 1,7 (m» 
2H), 2,0 (m, 4H), 3.9 (m. IH), 7.45 (m, 2H), 7.8 (m, 2H), 8.4 (s, IH), 10.|s8 (br, IH); MS 311 
(MH-). 
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Example 19 

6-{[4-(l-NaphthyInie1hoxy)phenyl]sulphonyl}-l93-diazaspiro[4.4]n^ 




5 6-{[4-(l-Naphthylmethoxy)phenyl]sulphonyi}-l,3-diazaspko[4.4]nOT was 
prepared by an analogous method to that described in example 18 except that 3,5- 
dimethoxybenzyl alcohol was replaced with 1-naphthylmethanol; NMRDMSO-d6 1,8 (m» 
2H), 2.0 (m, 4H), 3.8 (m, IH), 5.7 (s, 2H), 7.3 (m. 2H), 7.6 (m, 3H). 7.7 (m, 3H), 7.95 (m, 
2H), 8.1 (m, IH), 8.4 (s. IH), 10.65 (hr, IH); MS 449 (MH-). 

10 

Example 20 

5-Methyl-5-({[4-(quinoUn-4-ylmethoxy)phenyl]sulphonyl}methyl)i^ 
dione 




15 A slurry of potassium peroxymonosulphate (0.57g) in water (Snal) was added to a stirred 
solution of 5-methyl-5-({[4-(quinoUn~4-ylmethoxy)phenyl]tWo}methyl)iinidazohdine-2,4- 
dione (120mg) in MeOH (20ml) and the mixture stirred at ambient temperature for 3 h. After 
filtmtion from the inorganic material, the filtrate was evaporated .The crude product was 
purified initially with an SCX colunrn (eluant gradient MeOH to 2M ammonia in MeOH) and 

20 then with a silica column (eluant gradient DCM to 10% MeOH/DCM) to give titie title 
compound (25mg); 

NMR DMSOd6 1.3 (s, 3H), 3.7 (m, 2H), 5.75 (m, 2H), 7.4 (m, 2H), 7.7 (m. 2H), 7.8 (m, 4H), 
8,2 (m, IH), 8.6 (m, IH), 9.0 (m, IH), 10.7 (s, IH); MS 424 (MH-). 
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is foUows: 



The starting material 5-methyl-5-({ [4-(quinolin-4- 
ylmethoxy)phenyl]thio}methyl)imdazolidine-^ was piepated 

i) A solufion of 4-hydroxylliiophenol (1,26^^ in MeOH (5Qml) wis cooled to 5**C and 
IM aqueous sodium hydroxide (lOml) was added. Chloroacetone (0.9( ml) was added 

5 dropwise with stirring over 5 min and the mixture was stirred for a fiirt ler 30 min. After 
evaporation, the residue was partitioned between 2M hydrochloric acid i 
solvent layer was washed with water, dried witfi magnesium sulphate aid evaporated to an oil. 
The crade product was purified by silica chromatography (eluant gra<fi(«t DCM to 5% 
MeOHZDCM) to give l-[(4-hydroxyphenyl)fluo]a^^ NMR 
10 3.5 (s,2H); 6.7^(m, m^ 

ii) A mixture of 4-chloromethylqm^ 

hydrc^cypheny])^ (0.5g)^ {M?^ (20izig) and pota^ smta carip^qni^e 

(0.95g) was stirred at eb^'C for 4 h^. Ilie rewti the inc rganic solid filtered 

off and the filtrate was evaporated to an oil. Purificatipn was achieved 
15 (eluant gradient MeGH to 2M solution of ammonia in MeOH) to yield 

yhnethoxjOphenylJfl^ an oil ^/i4g) which was used withp U furtherpurification; 

MS 322X^1^ 

iii) A solutipii of l-{ [4-(quino^ind^y^m^ (0.44g) in;50% 
aquecm^:StC^ s&i^ iat cyaiii^ 0[ aiid a^^ 

20 carbQn2Hi^;(0.82^^^ for 3 h. Tlie rt^ m^^^ to 

half volum^, filteied and the fiitrate evapora The erode product was purified by 

silica chrqmidography (eluant gradient DO^ to 10% MeOHZDCN^O to g iVe 5-methyl^5^({ [4- 
(quinolin-4-ylniethoxy)phenyl]thio}me^^^ 

(0.12g); NMR PMSOd6 1.3 (s, 3H), 3.2 (m, 2H), 5,7 (m» 2H), 7.4 (m, : 5H), 7.7 (m, 2H), 7.8 
25 (m, 4H), 8.2 {m; iH)» 8.6 (m, IH), 9.{) (mi IH), 10.7 (s, IH); MS 392 OS Hi-). 



jy an sex column 
r{t4-(<itiinolin-4- 



wo 2004/0247 



PCT/GB2003/003907 



-91- 



CLAIMS 
We claiiXL* 



1. 



A compound of fonnula (LA) or a pharmaceutically acceptable salt thereof: 

Y2 



B — (CRi2Ri3)^-0 




5 



fonnula QA) 



wherein: 

and are both O; 
zisNR^OorS; 
n is 0 or 1; 
10 WisNR\CR*R^orabond; 
Vis NR^^SOi; 
t is 0 or 1; 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 

15 trifluoromellioxy, halo, cyano, Ci.4alkyl (optionally substituted by or Ci^talkoxy or one or 
more halo), C2^alkenyl (optionally substituted by halo or R^)» Ca^aUcynyl (optionally 
substituted by halo or R^), Cs-scycloalkyl (optionally substituted by R^ or one or more halo), 
"Cslecycloallcenyl (option^^^ by halo or R^, aryl (optionally substituted by halo or 

Ci^alkyl), heteroaryl (optionally substituted by halo or Ci-^alkyl), heterocyclyl (optionally 

20 substituted by Ci_4alkyl), --SR^^ -SOR^\ -S02R^\ -SOjNR^^^ -NR^SOzR^^ 

-NHCONR^^^, -OR^ -NR^^®, -CONR^^^ and -NR^COR^^; or B is C^^enyl or 
C2-4alkynyl, each being optionally substituted by a group selected jQxrai Q^alkyl, C3. 
6cycloalkyl, aryl, heteroaryl and heterocyclyl which group is optionally substituted by one or 
more halo, nitro, cyano, trifluoromethyl, trifluoromethoxy, -CONHR^, -<:ONR^*^, -^02ll", 

25 -SOsNRV^ -m^S02R^\ Cwalkyl or Ci^oxy; 

'S? and are independently hydrogen or a group selected ftom Cwalkyl, Ci^allcenyl, 
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>e Optionally 



C2-6all^yl» Cs^ycloalkyl andCs^cycIoalkenyl which the group may 
substituted by halo, cyano, nitro, hy<hx)xy or Ciu^alkoxjr, 

R^, R^i and R- are independently hydrogen or a group selected froiA C|.5alkyl, C2-6alkenyl, 
C2-6alkynyl, Cs-ecycloalkyl, Cs-ijcycloalkenyl, aryl, heteroaryl and heter^cyclyl which group is 
5 optionally substituted by one or more substituents independently select sd fix>m halo, nitro, 
cyano, trifluoromethyl, trifluoromethoxy, Ci-4allQrl, C2.4alkenyl, Ca^jall ynyl, Ca^ycloalkyl 
(optionally substituted by one or more R^^), aryl (optionally substituted 1 



heteroaiyI (optioriaUy substituted^ by one brmoi?B R*^), hetercx^yclyl, --QjR". -SR**, -SOR*^, 
-COR^^ -<;CbR^^ -CO^^^ 
10 or R^ and R^ togetiier with the nitrogeii or carbon atonis.and carbon . atom to which they are 
respectively attached form a saftirated 3- to 7-niembered ring optionall} < 
heterbatoms groups selected from NHi^O; S, SO and SO2 wh^e the ririi j i 
substituted oil carbon by Ci^alkyl, Ci:-3aUcpxy or fluoro and/or on nitro| ;en by --COCi-salkyl, 

IS or B? arid toi|eti^ the carbon a^tom to which th^ are attached i orm a saturated 3- to 
7-membered ling^b and 
SSO2. where tfie'riiig is optionally substitu$bdi^^^^ Ci^alkyli C1-3 al^^o^Y or fluoro 

and/cff cn niiroj^ sbclA^Q 
. orR^^d!^ with the caai^ saturated 3- to 

20 7-nieTnbe^^ a^l^ O, S, SO and 

SO2 wKeie the ring is optionaUy substitutbd 6n carte C1.3 dkoxy or fluoro 

anci^r 

or R>aiid R^ together with the carbon atom tp^ whicb^t^^ 3- to 

7^membered ring optionally containing a heteroatom group selected fcor i NH, 0» S, SO and 
25 SO2 where the ring is optiohaUy substituted on carbon by C].4a^ ilkoxy or fluoro 
and/or on nitrogen by -COCi-salkyl, -^G^Cilaali^ 

R"^ is hydi^ogen or a group selected from Cii^alkyU C2-6iEJ[fcenyl; C2..6aikyii yl, heteroalkyl, 
C3-7cycIoalkyl, aryl^ hetetoaryl and heterocyclyl where the group is optiorially substituted by 
halo, CMalkyl, CMalkoxy, C3-7cycloalkyl, heterocyclyl, aryl, heteroarji orheteroalkyl; and 
30 wherein the group from which R^ may be selected is optionally substitub id on the group 
and/or on its optional substituent by one or more substituents independei itiy selected from 
haIo» cyano, Ci^allQrl, nitro, haloCi^kyl, heteroalkyl, aryl, het^t>aiyl, I ydroxyCi^allc/1, 



by one or more R^^), 



lis 



containing 1 or 2 
is optionally 
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C3-7cycloalkyl, heterocyclyl, Ci-4alla)xyCi^all;yl, haloCi-4alkoxyCi^alkyl, -COCi^alkyl, 
^R^\ ^NR^^R^, -C02R'\ -SR^, ^OR^, -SO^R^, -NR^'COR^, -NR'^CO^R^, - 
CONR^^R^^ and -NHCONR^^R^^; 

or and together with the carbon atoms to which they are each attached and (CR^R^ 
5 form a saturated 5- to 7-membered ring optionally containing a heteroatom group selected 
from NH, O, S, SO and SO2 where the ring is optionally substituted on caibon by Ci^alkyl, 
Ci-salkoxy or fluoro and/or on nitrogen by -COCi-sallq^l, -SOaCi.salkyI or Ci-4alkyl; 
is selected from hydrogen or methyl; 

and R^^ are independently hydrogen, Ci^alkyl or Cs-ecycloalkyl; 
10 or R^ and R^*^ together with the nitrogen to which they are attached foim a heterocyclic 4- to 
7-membered ring; 
R^^ is Cucalkyl or Cs-ecycloalkyl; 

R^* and R^^ are independently selected from hydrogen, Ci-6alkyl and Cs-ecycloall^l; 
R** is hydrogen or Cusalkyl; 
15 R^^ is hydrogen or Q-galkyl; 

R^^ is selected from halo, Ci^alkyl, Ca-ficycloalkyl and Ci^lkoxy, 

R^^ is hydrogen or a group selected from Cue^kyX Ca-ecycloalkyl, Cs-ecycloalkenyl, saturated 

heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi^alkyl where the group is 

optionally substituted by one or more halo; 
20 R^^ and R^ are independently a group selected from Ci^alkyl, Cs^cycloalkyl, 

C5.6cycloalkenyi, saturated heterocyclyl, aryl, heteroaryl, arylCMalkyl and heteroarylCi^^alkyl 

where the group is optionally substituted by one or more halo; 
is hydrogen, Ci.ealkyl or Cs-ecycloalkyl; 

or R** and R^ together with the nitrogen atom to which fliey are attached forai a heterocyclic 
25 4- to 7- membered ring; 

R^^ and R^ are independently hydrogen, Ci,4alkyl, haloCi.4alkyl, aryl and arylCi-4alkyl; 

provided a compoimd of formula (lA) is not l-(4-methyl-2,5-dioxoiniidazolidin-4-yl)-JV-[4-(4- 

chlorophenoxy)phenyl]methanesulphonamide. 



30 
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2. A compotmd of foimula (IB) or a phannaceutically acceptable slalt thereof: 



R4 



B- 




.(CR12R13)^— O 

formula (IB) 

wherein: 

5 and are independently O; 

z is NR\ O or S; 

nisOorl; 

Wis;NR^ • 

Vis SO2orG0; 
10 l is 0 or 1; < ; 

B is a ^up sdc<:ted ft^ and heterocyclyl where each 

substituted by one or moxe^g^ups independently selected ftoni nit^ 

trifluoromethp^ Ci^kyl (optionally substituted by cm Giujallcoxy or one or 

naore halo), Czu^K^ substituted by halp or R^/Cz-^alkyii yrl (pptibnally 

IS sifljstituted by hab Ca^cj^lbaUcyl (bptito c rone or naore halo), 

G5^C3«?loai!a|nj^ substiti^^ b^ or R^;ai^ (optionally^; jubstitiited by h^o or 

Ci-4alkyl), heterdap^l (opdohall^^ by halo pr Gi-4dl^^ K^yclyl (optionally 
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^up is optionally 



substituted by Ci^allcy©,^^-^^ -SOaR 



10 



-NHCONR^'^, -OR', ^NR^R^^ -GONR^^^ and -NR'COR^'^; or B ial Cj^alkenyl or 
20 G24alkynyl, each being optionally substituted by a group selected fnMn J( ;:i,4alkyl, G3- 

^cycloalkyl^ aryl, heterbaryl and heterocy^ is optionsJly s ubstituted by one or 

naore halo, nitro, eyrao, trifluoromethyl, trifluoromethoxy, -<::ONini^ JgONR^ -S02R^\ 

-SOiNRV^, -l^k^OzR", G^^ 

provided that when t is 0 such that B is directly attached to the oxygen altom shown in foxmula 
25 (IB) and B is monocyclic aryl, monocyclic hetetoaryl or monocyclic hcb rocyclyl and n is 0 

then the monocyclic group that is B is substituted on one of the atoms at Ijacent to tiie atom to 
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which the oxygen is attached, by a group selected from those listed above in the definition of 
B which optionally substitute B; 

and together with the nitrogen and carbon atoms to which they are respectively attached 
form a saturated 3- to 7-membered ring optionally containing a further heteroatom group 
5 selected from NH, O, S, SO and SO2 where the ring is optionally substituted on carbon by 
Ci.4alkyl, fluoro or Ci^alkoxy and/or on nitrogen by -COCi.aalkyl, -SOzCi.jalkyl or d^alkyl; 
R^ Bp and R^ are independently hydrogen or a group selected from Ci.6alkyl» C2.6alkenyl, 
Ca^alkynyl, Cs^cycloalkyl, Cs-ecycloalkenyl, aryl, heteroaryl and heterocyclyl which group is 
optionally substituted by one or more substituents independently selected from halo, nitro, 

10 cyano, trifluoromethyl, trifluoromethoxy, Ci^alkyl, C2.4alkenyl, C2uialkynyl, Ca^cycloalkyl 
(optionally substituted by one or more R"), aiyl (optionally substituted by one or more R*^), 
heteroaryl (optionally substituted by one or more r"), heterocyclyl, -OR", -SR^^ -SOR^^, 
--S02R'^-C0R*^ -C02R",-<:0NR*^^. -NR^^C0R",-S02NR'^^ and-NR^^S02R^^ 
or R^ and R* together with ttie carbon atom to which they are attached form a saturated 3- to 

15 7-membered ring optionally containing a heteroatom group selected from NH, O, S, SO and 
SO2 where the ring is optionally substituted on carbon by Ci^alkyl, fluoro or Ci-4alkoxy 
and/or on nitrogen by -COCi.salkyl, -SOaCi.salkyl or Ci^alkyl; 

R*^ is hydrogen or a group selected from Ci^aUcyl, Ca^lkenyl, Cz-aalkynyl, heteroalkyl, 
C3-7cycloallcyl, aryl, heteroaryl or heterocyclyl where the group is optionally substituted by 

20 halo, Ci^lkyl, Q^lkoxy, Cj-Tcycloallsyl, heterocyclyl, aryl, heteroaryl and heteroalkyl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substituents ind^endently selected from 
halo, cyano, Ci^lkyl, nitro, haloCi-4alkyl, heteroalkyl, aryl, heteroaryl, hydroxyC^alkyl, C3- 
7cycloalkyl, heterocyclyl, Ci^alkoxyCi-4alkyl, haloCi^alkoxyCi-4aUqrl -COCi^alkyl, -OR^\ 

25 -NR^^R^, -^02R^\ -SR^, -SOR^, -SOaR^, -NR^^COR^\ -NR^^COaR^, -CONR^^R^ and 
-NHCONR^^R^; 

R^ is selected from hydrogen or methyl; 

R^ and R^* are independently hydrogen, Ci^allqrl or Ca-^cycloalkyl; 

or R^ and R**^ together with the nitrogen to which they are attached form a heterocyclic 4- to 
30 7-membered ring; 

r" is Ci-^alkyl or Ca^ycloalkjd; 

R^^ and R^ are independently selected from hydrogen, Ci.6alkyl and C^ycloalkyl; 
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R^^ is hydrogen or Ci-^alkyl; 



.9(5. 



R*^ is selected from halo, Cmjalkyl. Cs.ficycloalkyl and Gi^alkoxy; 

R" is hydrogen or a group selected fiom Ci.6allqfli Ga^cycloalkyl, Cs-rflycloalkrayl, saturated 
heterocyclyl, aryl, heteroaryl. atylCi^allqri and heteroarylGi.4alkyl wheste the groiq> is 
5 optionally substituted by one or mote haio; 

R^ aridR^ are indepe a group selected from Ci^alkyl, Ca-ecyclialky 

Cs^cycioalkOTyi; satira heteroaryl, aiylGi^alkyl a id heteroarylCi^alkyl 

where the group is optionally substituted by one or more halo; 
is hydrogeii^^ Ci^alk^^ 

10 or R^* and R^ the nitrogen to which they are attached fon a a heterocyclic 4- to 

7- membeied^rui^; 



R^ andR^ arie?m haloCi^alkyl, aiyl aikd arylGMaliiqrl 



b22 



15 



3. A coinpdiihd according to clami 1 or 2 wherein t is 1. 



4i A comp0uii^^ 



xjmiiblii^ iso|uihbIii^^ 

5»4^niethy]e^^ thienopjOTmidinyl, pyiii^ 

thiazolyl, oxa^ pyradanyl, p^ 

20^ - ben^ behzothiazolj^; beM 

indazblylr indoUzinyl, ispbenzofuran 

indolinyi/ tetrahydroquinolinyl, tetrahyd^ 

bptiohally subSti&tedb^^ more groups ihdepe^^ 

trifliMDromethjd; tn^ cy^o, (ppticHially 

25 more flubro), C0e^^ heteroaryl, -rOR^ -iiS^R^^ --CQNR^*^ and 

vinjd or etfaynylopticm^ly substituted by Gi^alkyl;; 



depi sndehtly i 



5. A cpxdpbund according to chum 1 wberein^^^^B bicyclic iryl, bicj^clic 
bicyclic heterocyclyl optionally substituted by one ot more groups in 
30 from nitro, trifluordmethyl, trifiuoromethoxy, halb; cyahb; Cii4a]kyl (optli< 
or Gi^koxy, or one or more halo), C2-4alkenyl (optionally substituted 
4alkynyl (optionally substituted by halo or R^, Ca^cyc W (optionall) 
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p^dyl^te^ 
■ir^jthideife 
pyitjolyU pyraa^ 

b(^2isptluaz;<^3^^ 
3yra2olopyridinyl, 
where each is 
hitro, 
subitituyd by one w 
4NR^GOR^^;orBis 
defined in claim 1. 



hetax>aryl or 
selected 
ionally substituted by 
byhaloorR^,G2- 
substituted by or 
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one or more halo), Cs-ecycloaUcenyl (optionally substituted by halo or R^), aryl (optionally 
substituted by halo or Ci^\kyl\ heteroaryl (optionally substituted by halo or Ci^tallcyl), 
heterocyclyl (optionally substituted by Ci^alkyl), -SR", ^S0R^\ -SOaR^S -SOtNRV^, 
-NR^SOsR", -NHCONR^^^ -0R^ -NR^'^ ^0NRV° and-NR^COR^^; and R^ 
5 and R^^ ate as defined in claim 1. 



6. A compound according to claim 1 or 3 wherein B is 2-methylquinolin-4-yl or 2,5- 
dimethylphenyl. 

10 7. A compound according to claim 2 wherein t is 1 and B is phenyl, naphthyl, pyridyl, 
imidazolyl, quinolinyl, cinnolyl, isoquinolinyl, thienopyridyl, naphthyridinyl, 2,5- 
methylenedioxyphenyl, 3,4-methylenedioxyphenyl, thienopyrimidinyl, pyrimidinyl, thienyl, 
pyrcolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl, pyrazinyl, pyridoimidazolyl, 
benzimidazolyU benzofuranyU benzottjienyl, indolyl, benzothiazolyl, benzotdazolyl, 

15 benzisoxazolyl, benzisothiazolyl, indazolyl, indolizinyl, isobenzofuianyl, quinazolinyl, 

itnidazopyridinyl, pyrazolopyridinyl, indolinyl, tetrahydroquinolinyU tetrahydroisoquinolinyl 
and isoindolinyl, where each is optionally substituted by one or more groups independently 
selected from nitro, trifluoromethyl, trifluoromethoxy, halo» cyano, Q^alkyl (optionally 
substituted by one or more fluoro), Cz^alkynyl, heteroaryl, -OR^, -NR^^^ -CONR^R^^ and 

20 -NR^COR*^; or B is vinyl or ethynyl optionally substituted by Ci^kyl; and R^ and R*® are as 
defined in claim 2. 



8. A compound according to claim 2 wherein B is a group selected from bicyclic aryl, 
bicyclic heteroaryl and bicyclic heterocyclyl, where each group is optionally substituted by 

25 one or more groups independenfly selected from nitro, trifluoromethyl, trifluoromethoxy, 
halo, cyano, Ci^alkyl (optionaUy substituted by R^ or one or more halo), C2-4alkenyl 
(optionaUy substituted by halo or R^), Qi^alkynyl (optionally substituted by halo or R^), C3- 
ficycloalkyl (optionally substituted by R^ or one or more halo)> C^-ecycloalkenyl (optionally 
substituted by halo or R^, aryl (optionally substituted by halo or Ci^alkyl), heteroaryl 

30 (optionally substituted by halo or Ci^attyl), heterocyclyl (optionally substituted by Ci-4allcyl), 
-SR^\ -SOR", -SO2R", -SOzNRV^ -NR^SOzR", -NHCONRV^ -OR^ -NRV°, ~ 
CONR^^^ and -NR^COR*^ or B is CMaltenyl or Cz^kynyl, each being optionally 



wo 2004/024715 



4 



T/GB2003/003907 



-98- 



substituted by a group sel6cted.fit>m Cj^alkyl, Cs^cycloallcyl, ar^» hel eroaiyl» heterocycl>4 
which group is optionally substituted by one or nioie halOviiitiro, cyan< , trifluoromethyl, 
trifluorometiioxy, -CONHR^ ^ONR'R^^ -SOzR". -nSOiNR^^^ -I 
Ci^alkox; and R^ and R^^ aie as defined in claim 2. 



SOaR^.Ci^alkylor 



9. A coDGipbund according to claim 2 wherein B is 2-methyIqqinolj[n-4-yl. 

10- A conipburid according to any one of the preceding claims whelein R' is hydrogen or a 
group selected from CMalkyl, arylCi-4allcyI, heteroarylCi:4alk3^i heteropyclyICi-4alk^^ aryl, 
10 heteroaryl, heterocyclyl and Ca-scycloalkyI which group is optionally sijbstituted by cyano, Cj. 
4alkyl, halo; -OR^^ -CO^R^^ and -MR^^G02R^, 



vl A conipburid ac^^ any one of claims 1 to 9 wherein R^ ik hydrogen or a group 

sdected %>m GV4aIkyl, tetrahydrofiu:anyl» 6^ pyriplidiiiyl, piperidinyl, 

15 moipholinyi bpjS^ substitoted by one or more Ci4^^ -CCXIi-^all^ or - 



20 



25 



30 



12. A conipbimd according to any one of claims 1 to 9 vWherein i^ Ci^alkyl optionally 



13. A compound acpprdin^ to any one of the. preceding clmms for^^u 
the treatment of inflah^ autoimmune diseases, allergic/aj 
transplant^reject^ re| 
malign^icy in^|t|M^aiin^ such^man. 

14. The use bf^a coinpoimd according to any one of Claiixis 1 to 12 
medickrieiM fOT autoimn^ 
aliergiG/atopic dis versus host disease, ci 
reperfusion injury and malignancy in a warm-blooded animal such as ms 

15. A method of treating autoimmune disease, allergic/aitopic disc 
rejection, graft versus host disease, cardiovascular disease, reperfusi^ i 



as, a medicament in 
:opic diseases, 
eifusion injury and 



the nianufacture of a 
16 diseases, 
iiovascular disease. 



s, transplant 
jjury and malignancy 
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in a warm-blooded animal, such as man, in need of such treatment which comprises 
administering to said animal an effective amount of a compound according to any one of 
claims 1 to 12. 

5 16. A pharmaceutical composition comprising a compound according to claim 1 or claim 
2 and a phamiaceutically-acceptable dilumt or carder. 

17. A process for preparing a compound according to claim^l or claim 2, comprises the 
steps of converting a ketone or aldehyde of formula (HA) or (DOB) into a compound of formula 

10 OA) or OB); 

formula (IIA) or (IIB) toimula (1^ or (IB) 

and thereafter if necessary: 

i) converting a compound of ttie formula (lA) or (CB) into another compound of the formula 
QA) or (IB); 
15 ii) removing any protecting groiq>s; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 

18. A process for preparing a compound according to claim 1 which when W is NR} 
coEopdses: 



B— (CR12R13X 

20 fonnula(VHIA) formula (lA) 

reaction of an amine of formula (VmA) with a suitable chlorosulphonamidc intermediate 
under standard sulphonamide formation conditions; or 
when W is a bond or CR^R^ comprises 
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i? 

o 



1 



B— {CR»2RKD,, 



FPR* 




" R7. O 




? 

B-^(Cff2Ria)^ 

(onTiLJla(XV>^ foiniJla(IA) 
leacdon of a hydantoin sulphonyl chloride of formula (XV A) with a sui able 
chlorosulphonaihide intens^cfiate under standard sulphonamide formatii >n conditions; 
and thereafter if necessary: 
5 i) converting a compound of ttie formula (L^) into another compound of the formula (lA); 

ii) removing any protecting ^^g^^ 

iii) forming a pharmaceutically acceptable salt or in vivo hydro|ysable ej ter. 
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